Image Information Transmitting Method, Image Information 

Generating Unit, Image Information Output Unit, Image 
Information Generating Program, Image Information Output 
Program, Storage Medium Storing Such Programs, and Image 
Information Transmission System 

BACKGROUND OF THE INVENTION 

[0001] This invention relates to a method for 

transmitting or inputting an electronic data of an image 
generated by one image information generating unit to an 
other image information output unit, particularly to an 
image information transmitting method capable of causing 
colors intended by a creator to be reproduced in an image 
information output unit when an image created by an image 
information generating unit is outputted in an image 
information output unit, an image information generating 
unit, an image information output unit, an image 
information generating program and an image information 
output program adopting this image information 
transmitting method, a storage medium storing these 
programs, and an image information transmission system. 
[0002] In the case that an image is outputted in an 

output unit such as a CRT (cathode ray tube) or a printer, 
colors of the output image normally differ depending on 
the type of the output unit and output characteristics 
even if the data of the image is identical. In view of 

\ 




this, a technique of making an image data independent of 
a device such as an image pickup device or a reproducing 
device, i.e., making colors of an image so-called device- 
independent colors has been proposed in order to enable 
reproduction of identical colors independent of the image 
pickup device such as a digital or electronic camera or 
the reproducing device such as a printer or a display 
when an image is reproduced as a visible image. This 
technique is designed to format an image data (for 
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□ example, RGB image data in the case that the reproducing 
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\M device is a CRT) used to display an image on the 
I'U reproducing device into an image file by attaching it 
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! ,y with a color definition data (for example, color 

; :a f definition data for conversion into color measurement 

\ t f. values in the XYZ color space or L*a*b color space based 

j!ft on the CIE (Commission Internationale d'Eclairage) for 
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relating an image data to a device - independent color 
measurement value . 

[0003] Japanese Patent Publication No. 2906899 

discloses a color coinciding method in color information 
transmission between an input unit and an output unit in 
a system in which one or more input units and one or more 
output units are connectable with each other. This 
patent publication discloses a technique of temporarily 
converting an image data received by the output unit into 
a data in a standard color space (for example, XYZ data) 
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based on a color correction data and then converting the 
data in the standard color space into an image data (for 
example, CMYK data in the case of a printer) which can be 
outputted in the output unit when the image data 
transmitted from the input device to the output unit is 
not a data in the standard color space, but is attached 
with the color correction data for converting the image 
data into a data in the standard color space. 
[0004] Further, Japanese Unexamined Patent Publication 

No. 2000-20681 discloses a method for, in a system in 
which one or more client-side personal computers 
(hereinafter, "client-side PCs") and a color calibrating 
device for applying a color calibration to display 
devices of the respective client-side PCs are connected 
via a network, applying a color calibration to the 
respective client-side PCs lest display colors should be 
different among the client-side PCs when the same color 
is outputted in the client-side PCs. According to this 
color calibration method, a reference color data stored 
in the color calibrating device is transmitted to the 
client-side PC upon a request from this client-side PC; a 
reference color is displayed on the display device using 
the received reference color data, the display color is 
measured by a colorimeter and a color measurement data is 
transmitted back to the color calibrating device in the 
client-side PC; and a color calibration data of the 



client-side PC is generated using the color measurement 
data in the color calibrating device and transmitted to 
the client-side PC. 

[0005] In recent years, businesses using the Internet 

have been rapidly growing. Such Internet -businesses 
usually work such that sellers provide purchasers with 
character information and image information relating to 
goods and the purchasers output (visualize) the image 
information of goods using output units such as CRTs and 
printers and select desired goods by viewing the 
outputted images. Thus, it is desirable that colors of 
the goods visualized at the purchasers' end coincide with 
those of the goods offered by the sellers. Therefore, 
there has been a demand for a transmission technique of 
coinciding colors created at a transmission side with 
those reproduced at a receiving side also in an image 
inf or mat ion t ransmi s s ion . 

[0006] However, as described above, it is difficult to 

precisely reproduce colors intended by an image creator 
at a receiving- side PC due to differences in display 
characteristics between a display of the transmitting- 
side PC and that of the receiving - s ide PC in the case 
that an image data (RGB data) created at one PC is 
transmitted to an other PC at a remote place and the 
received image is displayed on the display of the 
receiving- side PC, these PCs being so connected as to 



enable a communication therebetween. 

[0007] The above known technique of formatting the 

image data an device - independent color image file is 
adapted to attach the color definition data for 
converting the image data into color value data in the 
XYZ color space to the image data such as RGB data to be 
outputted from the output unit, but not to attach a data 
obtained by directly measuring the output color of the 
image data to it. Accordingly, with this technique, it 
is impossible to confirm whether or not the colors of the 
image outputted from the receiving - s ide output unit 
coincide with those (colors actually created when he 
created an image) intended by the image creator even if 
the image data is converted into the color value data 
independent of the output unit at the side having 
received the image file and then the color value data is 
converted into an image data to be outputted from the 
output unit of the receiving side. 

[0008] Further, the color coinciding method disclosed 

in Japanese Patent Publication No. 2906899 is basically 
identical to the aforementioned color coinciding method 
using device - independent colors since it is adapted to 
transmit the image data such as RGB data to be outputted 
from the output unit from the transmitting side while 
attaching it with the correction data for converting the 
image data into the image data in the standard color 



space such as the XYZ color space. 

[0009] Hence, it is difficult to confirm whether or 

not the colors intended by the image creator at the 
transmitting side are precisely reproduced at the 
receiving- side PC according to the conventional method 
using the device - independent color image file and the 
method disclosed in Japanese Patent Publication No. 
2906899 . 

[0010] On the other hand, according to the color 

adjusting method disclosed in Japanese Unexamined Patent 
Publication No. 2000-20681, the reference color is 
displayed on the client-side PC, the displayed color is 
actually measured by the colorimeter, and color 
calibration is applied lest colors should be different 
among the client-side PCs using the actual measurement 
data. This method is a color calibration method in 
accordance with a conversion table (profile) based on the 
device characteristics and is incapable of confirming 
whether or not colors were precisely reproduced. 

SUMMARY OF THE INVENTION 

[0011] It is an object of the present invention to 

provide an image information transmitting method, an 
image information generating unit, an image information 
output unit, an image information generating program, an 
image information output program, a storage medium, and 



an image information transmission system which are free 
from the problems residing in the prior art. 
[0012] According to an aspect of the invention, an 
information on an image to be transmitted is comprised of 
a first image data formed of color components used to 
output an image in an output medium, a second image data 
formed of color components of a color space enabling a 
measurement by a colorimeter for at least one color 
included in the image, and a data on a position or an 
area of the image where a color corresponding to the 
second image data is present. 

[0013] Colors of an image outputted from an image 
output unit is enabled to coincide with those intended by 
a creator at a side of an image generating unit in a 
system for transmitting or inputting an electronic data 
of an image generated by an image generating unit to an 
image output unit. 

[0014] These and other objects, features, aspects, and 
advantages of the present invention will become more 
apparent from the following detailed description of the 
preferred embodiments/examples with reference to the 
accompanying drawings . 



BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] FIG. 1 is a diagram showing an image 



information transmitting method according to an 
embodiment of the invention; 

[0016] FIG. 2 is a diagram showing a basic 

construction of an image information transmission system 
of the embodiment; 

[0017] FIG. 3 is a block construction diagram showing 

an image information generating unit fulfilling an image 
file generating function of the embodiment; 

[0018] FIG. 4 is a flowchart showing a procedure of an 
image file generation process; 

[0019] FIG. 5 is a diagram showing contents of an 

image file in the case that a color value data is 
obtained for each area within an image; 

[0020] FIG. 6 is a diagram showing contents of an 

image file in the case that an image data is generated in 
vector format; 

[0021] FIG. 7 is a diagram showing contents of an 

image file in the case that a color value data is 
obtained, if necessary, for all pixel positions; 
[0022] FIG. 8 is a block construction diagram showing 

another image information generating unit fulfilling the 
image file generating function; 

[0023] FIG. 9 is a flowchart showing a procedure of an 
image file generation process carried out in the image 
information generating unit according to a second 
embodiment ; 
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[0024] FIG. 10 is a diagram showing a color measuring 

method by a colorimeter in the second embodiment; 
[0025] FIG. 11 is a block construction diagram showing 
yet another image information generating unit fulfilling 
the image file generating function; 

[0026] FIG. 12 is a block construction diagram showing 

a further image information generating unit fulfilling 
the image file generating function; 

[0027] FIG. 13 is a block construction diagram showing 

still further image information generating unit 
fulfilling the image file generating function; 
[0028] FIG. 14 is a diagram showing a data 

configuration of an image file in which a surf ace - state 
data is attached to an image data in addition to a color 
value data; 

[0029] FIG. 15 is a diagram showing a data 

configuration of an image file in which an output medium 
information data is attached to the image data in 
addition to the color value data; 

[0030] FIG. 16 is a block construction diagram showing 

an image information output unit fulfilling an image file 
outputting function of the embodiment; 

[0031] FIG. 17 is a flowchart showing a procedure of 

correcting a display variation on a display; 

[0032] FIG. 18 is a flowchart showing a specific 

procedure of a routine "Image Reproduction"; 



[0033] FIG. 19 is a block construction diagram showing 
another image information output unit fulfilling the 
image file outputting function; 

[0034] FIG. 20 is a diagram showing a construction 

example of an image information transmission system 
adopting the inventive image information transmitting 
method for transmitting an image information between an 
image information sender and a specified image 
information recipient; 

[0035] FIG. 21 is a diagram showing a construction 

example of an image information transmission system 
adopting the inventive image information transmitting 
method for transmitting an image information between an 
image information sender and unspecified image 

inf or mat ion recipients; 

[0036] FIGS. 22A and 22B are flowcharts combinedly 

showing a procedure of an image information transmission 
process in the image information transmission system 
shown in FIGS. 20 or 21; 

[0037] FIGS. 23A and 23B are flowcharts combinedly 

showing another procedure of the image information 
transmission process in the image information 
transmission system shown in FIGS. 20 or 21; 
[0038] FIGS. 24A AND 24B is a flowchart showing still 

another procedure of the image information transmission 
process in the image information transmission system 
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shown in FIGS. 20 or 21; and 

[0039] FIGS. 25A AND 25B is a flowchart showing yet 

still another procedure of the image information 
transmission process in the image information 
transmission system shown in FIGS. 20 or 21. 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS OF THE 
PRESENT INVENTION 

[0040] An image information transmitting method 

according to an embodiment of the present invention is 
adapted to enable colors of an image G to coincide with 
colors created by an creator A when the image G created 
by the creator A is offered to a third person B after 
being converted into an electronic data (hereinafter, 
this data is referred to as an image data) and the third 
person B reproduces the image G by means of an image 
output unit such as a CRT or a printer using the received 
image data. It should be noted that the colors of the 
image in the present invention include both chromatic 
colors and achromatic colors. 

[0041] Generally, there are roughly two methods for 

offering the image data of the image G created by the 
creator A to a third person B: 1) the creator A offers 
the image data to the third person by storing it in an 
optical disk, a pho t omagne t ic disk, or like computer- 
readable storage medium, and 2) the creator A and the 
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third person B both possess computers, which are so 
connected with each other as to enable a communication 
therebetween via a communication circuit or a network and 
the creator A transmits the image data to the computer of 
the third person B. The image information transmitting 
method according to the present invention embraces both 
methods . 

[0042] In the following description, an example of the 

latter case in which the creator A generates the image G 
using his own computer and the third person B reproduces 
the image data of the image G received from the creator A 
via a computer communication on a display of his own 
computer is described for the sake of convenience. 
[0043] FIG. 1 is a diagram showing an image 

information transmitting method embodying the invention. 
In FIG. 1, an image information generating unit 10 is a 
computer used by the creator A to generate the image G, 
and the image information output unit 20 is a computer 
used by the third person B to output the image data of 
the image G received from the creator A via a 
communication on the display. The image information 
generating unit 10 and the image information output unit 
20 can transmit and receive image files by a known data 
communicat ion method . 

[0044] Thus, the creator A generates the image G using 

the image information generating unit 10 and transmits an 
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image data relating to this image G to the image output 
unit 10 of the third person B after converting it into an 
image file of a specified format. 

[0045] According to the image information transmitting 

method, an image file to be transmitted from the creator 
A to the third person B is, as shown in an image file F 
of FIG. 1, comprised of an image data (RGB image data) 
used to output the image G on a display of an image 
generating unit 1, a color value data (for example, color 
value data in a XYZ color space based on the CIE) 
obtained by actually measuring a displayed color by means 
of a colorimeter for at least one color of the image G 
displayed on the display, a data on a position in the 
image G where color measurement was conducted, and pieces 
of information (name of the creator, date of generation, 
title, image data format, image size, etc.) on the entire 
image file. The inventive image file is characterized in 
attaching the actually measured color value data and the 
color measurement position data to the image data. 
[0046] Although data in the XYZ color space are used 

as color value data in this embodiment, data in an other 
measurable color space such as L*a*b color space, Hunter 
Lab color space or L*c*h color space may be, for example, 
used. 

[0047] Upon receiving the image file F from the 

creator A, the third person B can display the image G on 
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the display of the image information output unit 20 using 
image data (Rl, 61, Bl) in the image file F and thereby 
confirm the content of the received image G. If the 
image G is merely displayed, the colors of the image G 
displayed on the display of the image information output 
unit 20 do not coincide with those of the image G created 
by the creator A due to differences between the output 
characteristics of the display of the image information 
generating unit 10 and those of the display of the image 
information output unit 20. In other words, if (XI, Yl, 
Zl), (X2, Y2 , Z2) are a color value of the color created 
by the creator A using the display of the image 
information generating unit 10 and a color value of the 
color reproduced by the third person B using the display 
of the image information output unit 20, (XI, Yl, Zl) * 
(X2 , Y2 , Z2 ) . 

[0048] However, for at least one color C in the image 

G, the image file F is attached with a color value data 
(Xcl, Ycl, Zcl) of the color C and a measurement position 
data (xc, yc) of the color value in the image G for an 
image data (Rcl, Gel, Bel). Thus, the color value of the 
color C displayed on the display of the image information 
output unit 20 can substantially coincide with the color 
value of the color C created by the creator A by 
measuring the color C at the measurement position (xc, 
yc ) of the image G displayed on the display of the image 
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information output unit 20 by means of a colorimeter, 
comparing a color value data (Xc2, Yc2, Zc2) obtained by 
the measurement and the color value data (Xcl, Ycl, Zcl), 
and correcting the image data (Rcl # Bel, Bel) to display 
the color C such that an error between the two data is 
equal to or smaller than a predetermined threshold value 
set in advance. 

[0049] Although color adjustment is made for at least 

one color C in the image G in the above description, the 
third person B having received the image file F can apply 
color adjustment for all colors in the image G or for the 
entire area of the image G if color value data (Xi, Yi, 
Zi)(i = 1, 2, ...) are attached for all colors in the 
image G or for the entire area of the image G. 
[0050] Instead of separately storing the image data 

and (position data + color value data), the data 
configuration of the image file F may be such that the 
image data and the color value data are stored in pairs 
for the respective pixels. In such a case, there are 
pixel positions where no color value data is available. 
The image data are paired with dummy data for such pixel 
positions . 

[0051] By enabling the third person B to visually 

confirm the colors (color values) intended by the creator 
A having created the image G at a remote place in this 
way, an information on the colors created by the creator 
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A can be precisely transmitted to the third person B. 
This image file transmitting method is useful and 
effective in the following applications. 

[0052] (1) In recent businesses using the Internet 

(electronic transaction), it is a usual practice to offer 
images of goods to clients and let the clients select the 
goods while viewing the images. For example, in the 
Internet businesses of the industries such as fashion 
industry in which color schemes and colors of goods are 
an important factor in selection, clients can confirm 
actual colors of the goods by offering the images of the 
goods to the clients in the form of the image files 
according to the present invention. As a result, 

troubles concerning the colors of the goods between the 
goods providers and the clients can be reduced, enabling 
smoother conclusion of the electronic transaction. 
[0053] (2) It has become conventional to generate 

various images using computer graphics in recent years, 
and it is getting general to transmit and receive the 
generated images in the form of electronic data. For 
instance, various pieces of information are transmitted 
and received within the same company or between related 
companies using LAN (local area network). Under such 
circumstances, color actually created by a creator can be 
precisely transmitted to an other end and troubles 
concerning the color of the image between the creator and 
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the receiving end can be reduced by formatting an image 
data to be transmitted into the image file according to 
the present invention. For example, at a section 

concerning product designs, the design of a product 
created by a designer can be precisely transmitted to an 
other end at a remote place, enabling a smooth business 
cooperation between the designer and the receiving end of 
the image data. 

[0054] Next, an image information transmission system 

using the image information transmitting method according 
to the embodiment. FIG. 2 is a diagram showing a basic 
construction of the image information transmission system. 
In FIG. 2, the image information transmission system is 
comprised of the image information generating unit 10 for 
generating an image file of an image and transmitting the 
generated image file to the image information output unit 
20, the image information output unit 20 for receiving 
the image file transmitted from the image information 
generating unit 10 and reproducing the image 
substantially in the same colors as the colors actually 
created by the image information generating unit 10, and 
a cable 30 connecting the devices 10, 20 to enable a 
communication therebetween. 

[0055] Although the image information transmission 

system comprised of a pair of the image information 
generating unit 10 and the image information output unit 
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20 is shown in FIG. 2, the image information transmission 
system is not limited thereto. For example, it may be 
such that a plurality of image information output units 
20 are connected with one image information generating 
unit 10 to enable a communication therebetween or such 
that a plurality of image information generating units 10 
and a plurality of image information output units 20 are 
connected to enable a communication therebetween via a 
network . 

[0056] Further, although the image information 

transmission system shown in FIG. 2 is a system for 
transmitting and receiving an image information by 
communication, it may be a system for transmitting an 
image information using an external storage medium such 
as a floppy disk. 

[0057] The image information generating unit 10 is 

provided with a unit main body 11 for generating the 
image file, a display 12 for displaying pieces of 
information necessary to generate the image file, a 
keyboard 13 and a mouse 14 for inputting necessary pieces 
of information to the unit main body 11, and a 
colorimeter 15 for measuring the color displayed on the 
display 12. The unit main body 11, the display 12, the 
keyboard 13 and the mouse 14 are general elements of a 
computer, and the computer can function as an image 
information generating unit by installing a specified 
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program for executing an image file generation process to 
be described later in the unit main body 11. Instead of 
installing the specified program in the general -purpose 
computer, the image information generating unit may be 
constructed as a special unit. 

[0058] The display 12, the keyboard 13, the mouse 14 

and the colorimeter 15 are connected with the unit main 
body 11. Further, the unit main body 11 is provided with 
a built-in external storage medium reader for reading an 
information stored in an external storage medium such as 
a floppy disk or a CD-ROM and, although not shown, an 
input terminal used to input an image information 
obtained by an image input device such as an electronic 
camera or a scanner. 

[0059] Accordingly, in the image information 

generating unit 10, image data can be generated by 
creating images using a specified image generation 
software in the unit main body 11, by reading an image 
data stored in an external storage medium such as a CD- 
ROM by means of the external storage medium reader, and 
by connecting an image input device such as an electronic 
camera with the input terminal and transferring the image 
data from the image input device. 

[0060] On the other hand, the image information output 

unit 20 is provided with a unit main body 21 for 
reproducing the image based on the image file F received 
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from the image information generating unit 10, a display 
22 for displaying an image necessary to reproduce the 
image based on the image file F, a keyboard 23 and a 
mouse 24 for inputting necessary pieces of information to 
the unit main body 21, and a colorimeter 25 for measuring 
the color displayed on the display 22, The unit main body 
21, the display 22, the keyboard 23 and the mouse 24 are 
general elements of a computer, and the computer can 
function as an image information output unit by 
installing a specified program for executing an image 
file reproducing operation to be described later in the 
unit main body 21. Instead of installing the specified 
program in the general -purpose computer, the image 
information output unit may be constructed as a special 
unit . 

[0061] The unit main body 21 is connected with the 

display 22, the keyboard 23, the mouse 24 and the 
colorimeter 25, and is connected with the unit main body 
11 of the image information generating unit 10 via the 
cable 30 to enable a communication therebetween. 
[0062] FIG. 3 is a block construction diagram showing 

a first image information generating unit 10 fulfilling 
an image file generating function according to the 
embodiment. In FIG. 3, elements having the same 

functions as those shown in FIG. 2 are identified by the 
same reference numerals. 
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[0063] An image data storage 101 is adapted to store 

an image data (RGB data to display an image on the 
display, corresponding to the first image data according 
to the embodiment) necessary in the image file generation 
process, an obtained position data ( xy data representing 
a color measurement position or a color measurement area 
in xy coordinate systems defined in the image) and a 
color value data (CIE-based XYZ data actually measured by 
the colorimeter, corresponding to the second image data 
according to the embodiment) or an image file generated 
using these data. 

[0064] A display signal generator 102 generates a 

drive signal used to cause a specified image to be 
displayed on the display 12 in order to carry out the 
image file generation process. This drive signal is 
inputted to the display 12, which displays a specified 
image for generation of the image file as shown in a 
display example of the image information generating unit 
10 of FIG. 2 in accordance with this drive signal. 
[0065] In the display example of FIG. 2, a dialogue 

display of an image viewer 12a for displaying the image G 
(image of a tricolor flag is shown as an example in FIG. 
2), a display of a cursor K for designating the color 
measurement position or the color measurement area in the 
image G, a display of a color at the color measurement 
position designated by the cursor K in a specified size 
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measurable by the colorimeter 15 (size measurable by the 
colorimeter 15 or larger), and a dialogue display of a 
registration palette 12b for displaying registration of 
the already measured colors in palette format are made on 
a display surface of the display 12. These displays are 
described in detail later. 

[0066] A controller 103 is comprised of a CPU (central 
processing unit) and adapted to control the generation of 
the image file. The controller 103 is provided, as 
function blocks for performing the image file generation 
process, with a display image generator 103a, a cursor 
image generator 103b, a cursor position calculator 103c, 
a measured color/registered color display image generator 
103d, a color value data calculator 103e, an image file 
generator 103f and an image data input device 103g. 
[0067] The display image generator 103a generates an 

image of the image viewer 12a to be displayed on the 
display 12. The image viewer 12a has an image display 
area AR1 and the image G is displayed in this display 
area AR1 as shown in FIG. 2. A display size of the image 
G in the display area AR1 can be set at a desired size. 
When the image G is displayed in an enlarged manner, part 
of the image G is displayed in the display area AR1, and 
the other part thereof which is not displayed can be 
scroll-displayed using an unillus trated scroll key. 
[0068] The display image generator 103a reads the 
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image data designated for the generation of the image 
file from the image data storage 101 in accordance with a 
specified image viewer display software, generates the 
image of the image viewer 12a and outputs its image 
information to the display signal generator 102. It 
should be noted that a command for designating the 
generation of the image file F is inputted by an operator 
maneuvering the keyboard 13 or the mouse 14. 

[0069] The cursor image generator 103b generates an 

image of the cursor K displayed on the display 12 and 
also generates an image of the cursor K movably displayed 
on the display screen of the display 12 based on a 
movement information of the cursor K on the display 
screen of the display 12 inputted from the cursor 
position calculator 103c. The information on the display 
image of the cursor K generated by the cursor image 
generator 103b is inputted to the display signal 
generator 10 2. 

[0070] The cursor position calculator 103c calculates 

a display position or moving position of the cursor K on 
the display screen of the display 12 and xy coordinates 
of the color measurement position in the image G 
designated by the cursor K within the image G displayed 
in the image viewer 12a. The cursor position calculator 
103c calculates the movement information of the cursor K 
on the display screen of the display 12 based on an 
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operated direction and an operated amount inputted from 
the mouse 14, and outputs a calculation result to the 
cursor image generator 103b. The xy coordinate systems 
are defined as shown in the image G displayed in the 
image viewer 12a of FIG. 2, such that x-axis and y-axis, 
for example, extend to right and to down, respectively, 
with the left upper corner of the image G as an origin O. 
The cursor position calculator 103c calculates the xy 
coordinates of point P in the image G designated by the 
cursor K when the mouse 14 is double-clicked with the 
cursor K displayed on the image G in a superimposed 
manner. The data (x, y) of the color measurement position 
is outputted to the color value data calculator 103e. 
[0071] The measured color /regis tered color display 

image generator 103d generates an image of the 
registration palette 12b displayed on the display 12. As 
shown in FIG. 2, the registration palette 12b has a 
display area AR 2 in the middle for displaying the color 
to be measured, a display area AR 3 above the display area 
AR 2 for displaying the color value data (X, Y, Z) of the 
displayed color, and a display area AR 4 below the display 
area AR2 for displaying the colors (hereinafter, 
"registered colors") stored in the image data storage 101 
in palette format. Although ten colors can be displayed 
in the palette in FIG. 2, the number of the colors 
displayed in the palette is not restricted thereto. 
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Alternatively, the number of the registered colors may be 
restricted according to the size of the display area AR4 . 
All the registered colors may be simultaneously displayed 
in palette format in the display area AR4 or part of the 
registered colors may be scroll-displayed in the display 
area AR4 without restricting the number of the registered 
colors . 

[0072] The measured color /regis tered color display 

image generator 103d generates an image of the 
registration palette 12b based on an image data (image 
data used to display a color to be measured) inputted 
from the color value data calculator 103e and the color 
value data of the registered color inputted from the 
image file generator 103f in accordance with a specified 
registration palette display software, and outputs its 
image information to the display signal generator 102. 
[0073] The display signal generator 102 generates 

drive signals used to display the image data of the image 
viewer 12a, the registration palette 12b and the cursor K 
on the display 12 based on these image data inputted from 
the display image generator 103a, the cursor image 
generator 103b and the measured color /regis tered color 
display image generator 103d, and outputs these drive 
signals to the display 12. 

[0074] The color value data calculator 103e calculates 

an image data (R x , y , G x , y , B x , y ) of the image G 
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corresponding to the position data (x, y) based on the 
data (x, y) of the color measurement position or the 
color measurement area inputted from the cursor position 
calculator 103c. Specifically, the color value data 
calculator 103e reads the image data (R, G, B) of the 
image G from the image data storage 101, calculates the 
image data (R x , y , G x , y , B x , y ) corresponding to the position 
data (x, y) based on the pixel positions of the 
respective image data (R, G, B) in the image G and the 
position data (x, y), and outputs the image data (R x , y , 
G x , y , B X , Y ) to the measured color / regi s t ered color display 
image generator 103d. The color value data calculator 
103e also outputs the position data (x, y) and the image 
data (R x , y , G x , y , B x , y ) to the image file generator 103f. 
[0075] The image file generator 103f measures the 

color displayed in the display area AR2 of the 
registration palette 12b by means of the colorimeter 15, 
and generates an image file by attaching the color value 
data (x, Y, Z) obtained by the colorimeter 15 and the 
position data (x, y) of the color measurement to the 
image data (R, G, B) of the image G displayed in the 
image viewer 12a. The image file generator 103f drives 
the colorimeter 15 every time a color to be measured is 
displayed in the display area AR2 of the registration 
palette 12b to obtain the color value data (x, Y , Z) of 
the display color, and stores it in correspondence with 
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the image data (R, G, B) and the position data (x, y) in 
the image data storage 101 • When the end of the color 
measurement is instructed by operating the keyboard 13 or 
the mouse 14, the image file generator 103f generates a 
data on the image file (name of the creator, date of 
generation, title, image data format, image size, etc., 
which are referred to as "file data" hereinafter), 
generates the image file F shown in FIG. 1 by combining 
the file data, the image data (R, G, B) of the image G to 
be displayed on the display 22, the color value data (x, 
Y, Z) of the measured color, and the color measurement 
position data (x, y), and stores this image file F in the 
image storage 101. 

[0076] The image data input device 103g is adapted to 

input the image data of the image G from an external 
storage medium reader 40 or an image input device 50. 
The external storage medium reader 40 reads the image 
file stored in an external storage medium such as a 
floppy disk or a CD-ROM as described above. The image 
input device 50 is an image input device such as an 
electronic camera, a video camera or a scanner. The 
image data input device 103g transfers and stores the 
image file read by the external storage medium reader 40 
or the one inputted from the image input device 50 to and 
in the image data storage 101. 

[0077] A communication controller 104 controls 
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transmission of the image file F generated in the 
controller 103 to the image output unit 20 by 
communicating with the image output unit 20 connected 
therewith via the cable 30. 

[0078] Next, the image file generation process 

performed in the image information generating unit 10 is 
described. FIG. 4 is a flowchart showing a procedure of 
the image file generation process. When generation of an 
image file F A including a color value data is instructed 
for an image file F stored in the image data storage 101 
by operating the keyboard 13 or the mouse 14, an image 
data (RGB data) included in the image file A is first 
read and displayed in the display area AR1 of the image 
viewer 12a (Step #1), and this routine waits on standby 
until a color measurement position is designated (loop of 
Steps #1 and #3). Taking FIG. 2 as an example, the RGB 
data of the image G representing a tricolor flag of blue, 
white and read from left is read and displayed in the 
display area AR1 of the image viewer 12a. 

[0079] When the cursor K is set at the position of a 

color in the image G displayed in the display area AR1 of 
the image viewer 12a at which position an operator 
desires to apply color measurement by operating the mouse 
14 and a measurement of this color is designated by 
double-clicking the mouse 14 (YES in Step #3), the 
designated color is displayed in the display area AR2 of 
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the registration palette 12b (Step #5). In the example 
of FIG. 2, when point P in a blue section of the tricolor 
flag image G is designated, the same color as the blue 
color at point P is displayed in the display area AR2 of 
the registration palette 12b, 

[0080] The colorimeter 15 is set in an area of the 

display screen of the display 12 where the registration 
palette 12b is displayed and, when the color (blue) at 
point P is displayed in the display area AR2, this 
displayed color is measured by the colorimeter 15 (Step 
#7). This color measurement data ( X P , Y P , Z P ) is stored 
in the image data storage 101 in correspondence with the 
image data (R P , G P , B P ) at point P and the position data 
(x P , y P ) of point P (Step #9). In other words, the image 
data of the color at point P is registered to include the 
color value data and the position data. 

[0081] Subsequently, such a palette display as to 

represent registration of the measured color is made in 
the display area AR4 (Step #11). If color measurement of 
another color in the image G is instructed (YES in Step 
#13), this routine returns to Step #5 and the color value 
data and the position data are calculated for the 
designated color in the same procedure as the one 
described above, and stored together with the image data 
in the image data storage 101 (Steps #5 to #11). 
[0082] Upon completion of the color measurement 
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instruction (NO in Step #13), the image file F is 
generated by combining the image data (RGB data), the 
color value data (XYZ data), the position data ( xy data) 
and pieces of information on the file and stored in the 
image data storage 101 (Step #15). 

[0083] It is then discriminated whether there is any 

instruction to transmit the image file F (Step #17). The 
image file generation process is ended unless there is 
such a transmission instruction of the image file F (NO 
in Step #17), whereas the image file generation process 
is ended after the image file is transmitted to a 
designated receiving end (Step #19) if there is such a 
transmission instruction of the image file F (YES in Step 
#17) . 

[0084] Although the operator successively designates 

desired colors in the image G to obtain the color value 
data in this embodiment, color value data may be 
automatically obtained at once for all the designated 
colors after a plurality of color measurement points are 
designated, and respectively registered, and the image 
file F may be finally generated. With such an arrangement, 
it is sufficient for the operator to designate the color 
measurement points at first, resulting in an easier 
operation and an improved operation efficiency. 
[0085] In this embodiment, the operator designates a 

luminous position of the color he desires to register 
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while viewing the image displayed in the image viewer 12a 
to designate the color on the assumption that color 
differs in each point of xy coordinates, and the position 
data, the color value data and the image data of this 
luminous position are registered in correspondence. 
However, depending on the image G, an entire pattern is 
formed by a collection of a plurality of closed areas 
like the tricolor flag image shown in FIG. 2 and 
character images. In such images, the respective closed 
areas are usually colored in the same colors. 
Accordingly, for such images, when an arbitrary position 
in each closed area is designated, color at this position 
is measured and registration of the measured color may be 
made for all position data in the closed area by 
corresponding the color value data and the image data. 
Even in the case that an image is colored in a plurality 
of colors and an area closed in the same color is unclear, 
the operator may designate an area he recognizes to be 
colored substantially in the same color, a color 
measurement value data of the color at an arbitrarily 
designated position in such an area may be registered in 
correspondence with all the image data in this area, and 
an image file may be constructed by combining the image 
data with an area data and the color value data as shown 
in FIG. 5. 

[0086] Even in the case that an image data is 
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generated in vector format, each painted object is 
thought to be colored in the same color* Thus, if an 
arbitrary position in each painted object is designated, 
the color at this position is measured and the measured 
color may be registered while corresponding a color value 
data to a vector data, and an image file may be 
constructed by combining the image data with the color 
value data in which the color value is corresponded to 
each vector data as shown in FIG. 6. 

[0087] Alternatively, the color value data may be 

obtained for all pixel positions of the image G and an 
image file may be generated by corresponding these color 
value data to the image data. In such a case, although 
the color value data may be obtained for all pixel 
positions , it is difficult to quickly perform the image 
file generation process if the number of pixels and the 
number of colors are huge as in the case of, e.g., a 
picture image and, accordingly, the color value data to 
be obtained are also huge. Thus, this method is 

particularly effective in the case that the image data is 
generated in vector format or the image has a simple 
color arrangement structure such as when being colored in 
several colors like a tricolor flag. 

[0088] If the image data is generated in vector format, 

the color value data can be automatically obtained for 
all painted objects by displaying the image data of each 
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painted object in the display area AR2 of the 
registration palette 12b and applying a color measurement, 
making it unnecessary for the operator to designate an 
arbitrary position in the image G as a color measurement 
position. Thus, operability can be further improved. In 
the case that the image G is colored in several colors, 
it may be divided into areas assumed to have 
substantially the same colors using the image data and 
color at an arbitrary position within the respective 
areas may be successively displayed and measured as a 
representative color of the area in the display area AR2 
of the registration palette 12b. In this case as well, 
the color value data can be automatically obtained for 
the respective areas, thereby improving an operation 
efficiency . 

[0089] FIG. 7 is a diagram showing a configuration of 

the image file based on an idea that the color value data 
are obtained for all pixel positions of the image G. 
[0090] In the image file configuration of FIG. 7, a 

flag data representing whether or not there is any color 
value is attached to the image data of each pixel 
position, and the color value data are attached only for 
the pixel positions where the flag data exists. 
[0091] FIG. 8 is a block construction diagram showing 

a second image information generating unit 10 fulfilling 
the image file generating function. 
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[0092] The image file generating method of the first 

image information generating unit 10 is applied in the 
case that the image G is displayed and colored on the 
display 12. 

[0093] An image file generating method of the second 

image information generating unit 10 differs from the 
first image information generating unit 10 in that the 
color value data is obtained by measuring a sample or the 
like by means of the colorimeter 15 instead of measuring 
the color displayed on the display 12 by means of the 
colorimeter 15. Accordingly, the block construction 
diagram of FIG. 8 differs in that the colorimeter 15 
opposed to the display 12 in the block construction 
diagram of FIG. 3 is opposed to a color sample 16, and a 
color adaptation calculator 103h is provided before the 
image file generator 103f in the controller 103. 
[0094] Although the color displayed on the display 12 

is measured by the colorimeter 15 to measure a light 
source color in the first image information generating 
unit 10, color of an object such as a sample is measured 
by the colorimeter 15 in the second image information 
generating unit 10. Thus, the color value data obtained 
by the second image information generating unit 10 
generally differ from those obtained by the first image 
information generating unit 10. 

[0095] Since both the first and second image 
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information generating units 10 assume reproduction of an 
image on the display 22 in the image information output 
unit 20, a degree of color adaptation (type of color: 
light source color or object color) which degrees 
depending on an observation condition needs to be 
adjusted in order to evaluate a degree of color 
coincidence between two images based on the color value 
data of the image generated in the image information 
generating unit 10 and that of the image reproduced in 
the image information output unit 20. Since the light 
source color is measured in the first image information 
generating unit 10, the color value data can be utilized 
as it is for the evaluation of color coincidence in the 
image information output unit 20. However, since the 
object color is measured in the second image information 
generating unit 10, it is not preferable to utilize the 
color value data as it is in evaluating the color 
coincidence in the image information output unit 20. 
Thus, the color adaptation calculator 103h is provided 
before the image file generator 103f in the second 
embodiment to convert the color value data obtained by 
the colorimeter 15 into a color value data (color value 
data of the light source color) which enables a proper 
color reproduction when the image is outputted on the 
display . 

[0096] Conditions of the light source color necessary 
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for this conversion of the color value data are inputted 
via the keyboard 13. The color adaptation calculator 
103h converts the color value data of the object color 
into that of the light source color using the conditions 
of the light source color and a color appearance model 
set in advance (e.g., models such as C I EC AM9 7 s (CIE 
chromatic adaptation model 91s), RLAB , Nayatani and LLAB). 
[0097] If the image file generated in the first image 

information generating unit 10 is outputted by a printer 
or the like in the image information output unit 20 and 
color coincidence is evaluated using such an output image, 
it is necessary to provide a color adaptation calculator 
for converting the color value data of the light source 
color into that of the object color using a color 
appearance model before the image file generator 103f of 
the controller 103 in FIG. 3. 

[0098] In the case that the image data is outputted by 

a printer or the like in the image information output 
unit 20, the color adaptation calculator 103h needs not 
be provided in FIG. 8 since color coincidence is 
evaluated using the color value data obtained by 
measuring the object color (i.e., color coincidence is 
evaluated on the same observation condition) in the image 
information output unit 20. 

[0099] FIG. 9 is a flowchart showing a procedure of an 

image file generation process performed in the second 
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image information generating unit 10. 

[0100] The image file generation process performed in 

the second image information generating unit 10 is 
substantially identical to that performed in the first 
image information generating unit 10, and the flowchart 
of FIG. 9 differs from that of FIG. 4 only in that the 
operation in Step #7 is changed into operations in Steps 
#7-1 and #7-2. 

[0101] In the second image information generating unit 

10, a sample or the like to be measured is prepared and 
color measurement is carried out by opposing the 
colorimeter 15 to a portion of this sample corresponding 
to a designated measurement position in Step #7-1. In 
the example of FIG. 2, a tricolor flag sample or a 
tricolor flag image colored in actual colors is prepared 
as a sample as shown in FIG. 10 and if, for example, 
color measurement is applied to point P in a blue area, 
it is carried out by opposing the colorimeter 15 to the 
tricolor flag sample or the position of the image 
substantially corresponding to point P. 

[0102] In Step #7-2, the color value data of the 

object color obtained by the colorimeter 15 is converted 
into that of the light source color using a specified 
color appearance model. 

[0103] In the second image information generating unit 

10, the converted color value data is stored in the image 
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data storage 101 in correspondence with the image data 
and the position data in Step #9, and an image file is 
generated by combining the image data (RGB data), the 
color value data (XYZ data) after conversion into the 
light source color, the position data ( xy data) and 
pieces of information on the file and stored in the image 
data storage 101 in Step #15. In Step #11, the color 
value data converted to be of the light source color is 
numerically displayed in the display area AR3 of the 
registration palette 12b. Color corresponding to the 
color value data can be displayed in palette format in 
the display areas AR2, AR4 (by a color reproduction 
method to be described later) . 

[0104] FIG. 11 is a block construction diagram showing 

a third image information generating unit 10 fulfilling 
the image file generating function. 

[0105] In the third image information generating unit 

10, the color value data is directly inputted by means of 
a numerical value input device 13 such as a keyboard 
instead of inputting the color value data by measuring an 
actual color by means of the colorimeter 15 in the case 
that the color value data (color value data of the light 
source color) represents a known color. Accordingly, the 
block construction diagram of FIG. 11 differs from that 
of FIG. 8 in that the colorimeter 15 opposed to the 
display 12 is replaced by the keyboard (numerical value 
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input device) 13 capable of numerically inputting the 
color value data. Since the known color value data is of 
the light source color in this embodiment, no color 
adaptation calculator 103h is provided before the image 
file generator 103f . If the color value data inputted 
from the numerical value input device 13 is of the object 
color, the color adaptation calculator 103h may be 
provided before the image file generator 103f similar to 
the construction of FIG, 8. 

[0106] The image file generation process performed in 

the third image information generating unit 10 is 
substantially identical to the one performed in the 
second image information generating unit 10, and only 
Steps #7-1 and #7-2 differ in the flowchart of FIG. 9. 
In other words. Step #7-2 is unnecessary and the color 
value data prepared in advance is directly inputted by 
means of the keyboard 13 in Step #7-1 in the third image 
information generating unit 10. 

[0107] Further, the color value data inputted by means 

of the keyboard 13 is stored in the image data storage 
101 in correspondence with the image data and the 
position data in Step #9, and an image file is generated 
by combining the image data (RGB data), the numerically 
inputted color value data (XYZ data), the position data 
( xy data) and pieces of information on the file and 
stored in the image data storage 101 in Step #15. In Step 
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#11, the numerically inputted color value data is 
numerically displayed in the display area AR3 of the 
registration palette 12b, and color corresponding to the 
color value data can be displayed in palette format in 
the display areas AR2 , AR4 (by the color reproduction 
method to be described later). 

[0108] Although three kinds of methods for obtaining 

the color value data are separately described above, all 
data obtaining methods may be made selectable in the case 
of realizing the image information generating unit 10. 
FIG. 12 is a block construction diagram of a fourth image 
information generating unit 10 in which three kinds of 
color value data obtaining methods are selectable. 
[0109] In the block construction diagram of FIG. 12, 

color displayed on the display 12 and color of a sample 
16 can be measured by colorimeters 15a, 15b, respectively, 
and a numerical value of a color value data can be 
inputted by means of the keyboard 13. Here, the 

colorimeters 15a, 15b can be the same colorimeter. Since 
both the color value data of the light source color and 
that of the object color can be inputted from the 
colorimeters 15a, 15b or the keyboard 13, a color 
adaptation calculator 103i is provided before the image 
file generator 103f . This color adaptation calculator 
103i is capable of converting the color value data of the 
light source color to that of the object color and vice 
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versa, and an operator can select a conversion content of 
the color value data according to the kind of the color 
value data inputted from the colorimeter 15a # 15b or 
keyboard 1 3 . 

[0110] Accordingly, both the color value data of the 

light source color and that of the object color are 
generated and image files are generated by combining them 
with the image data and the position data in this 
embodiment. Thus, color coincidence can be properly 
evaluated regardless of whether the image data is 
outputted on the display (light source color output) or 
from the printer (object color output) in the image 
information output device 20. 

[0111] When the color value data is obtained by 

measuring an object color such as a real sample or a 
color sample by means of the colorimeter 15, how color 
looks may be influenced by the surface state of an object. 
In such a case, it is difficult to precisely evaluate 
color coincidence only based on the color value data 
attached to the image data. Thus, it is preferable to 
attach, for example, a data on the surface state of the 
object (glossiness) to the image data together with the 
color value data. 

[0112] FIG. 13 is a block construction diagram showing 

a fifth image information generating unit 10 fulfilling 
the image file generating function. Specifically, a 



41 



glossimeter 17 is added in the construction of FIG. 12. 
In the fifth image information generating unit 10, the 
color value data can be inputted by means of the 
colorimeters 15a, 15b and a glossiness data can be 
inputted by measuring the glossiness of an object to be 
measured by means of the glossimeter 17. Glossiness 
measurement by the glossimeter 17 is carried out by a 
method similar to the method for measuring the color 
value by means of the colorimeter 15 shown in FIG. 9. 
The glossiness data outputted from the glossimeter 17 is 
inputted to the image file generator 103f and used to 
generate an image file. 

[0113] The image file generator 103f combines the 

color measurement position data and the image data 
inputted from the color value data calculator 103e, the 
color value data inputted from the colorimeter 15 via a 
color adaptation calculator 103i, the glossiness data 
inputted from the glossimeter 17 and the file data to 
generate an image file F having a data configuration, for 
example, shown in FIG. 14. The file data shown in FIG. 
14 is comprised of pieces of information on the entire 
image file, and the image data is a RGB data for 
displaying the image G on the output device. The color 
value data is a data obtained by the colorimeter 15 and 
stored in correspondence with the color measurement 
position data. The surface state data is a data obtained 
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by the glossimeter 17 and stored in correspondence with 
the color measurement position data, 

[0114] Although the glossimeter data is a data on the 

mirror surface of the object to be measured in this 
embodiment, a surface shape data (knit texture, irregular 
surface of plastic material, three-dimensional data) and 
a diffusion data (data representing a light diffusing 
state on the outer surface of the object) of the object 
may be obtained as a surface state data influential to 
color appearance and attached to the image data. 
[0115] If the surface state data is attached to the 

image data, color coincidence can be evaluated also in 
consideration of the surface state in the image 
information output unit 20. Thus, even in the case that 
an image creator colored an object having a special 
surface state, a third person having received an image 
file can precisely reproduce and confirm the color 
intended by the image creator. 

[0116] Although the color value data and the surface 

state data are attached to the image data so that the 
output color can substantially coincide with the color 
intended by the image creator when the image data is 
outputted in this embodiment, pieces of information on an 
output medium such as a display or a printer having 
outputted the image at the side of the image creator to 
obtain the color value data (specifically, characteristic 
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data including type of the output medium, chromaticity of 
white point, chromat icit ies of RGB / CMYH primary colors, 
tone curve, ICC (international color consortium) profile, 
etc. and referred to as "output medium information data" 
hereinafter) may be attached to the image data as shown 
in FIG. 15. 

[0117] Next, the image information output unit 20 is 

described. In the following description, a case where 
the image file F having a data configuration shown in FIG. 
1 is transmitted from the image information generating 
unit 10 is described as an example. 

[0118] FIG. 16 is a block construction diagram showing 
a first image information output unit 20 fulfilling an 
image outputting function. In FIG. 16, elements having 
the same functions as those shown in FIG. 2 are 
identified by the same reference numerals. 

[0119] An image data storage 201 is adapted to store 

an image file (image file F received from the image 
information generating unit 10 by communication) 
necessary for an image output process, an image file F' 
in which the image data is corrected by the image output 
process such that the output color coincides with the 
created color, a data base representing a relationship 
between the color value data and the corrected image data 
(LUT (look-up table), etc.). Although the image file F 
necessary for the image output process is obtained by 
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communication in this embodiment, it may be obtained via 
an external storage medium such as a CD-ROM. In such a 
case, the image file F read from the CD-ROM or the like 
by an external storage medium reader is stored in the 
image data storage 201 although not shown. 

[0120] A display signal generator 202 generates a 

drive signal used to cause an image data included in the 
image file F to be displayed on the display 22. This 
drive signal is inputted to the display 22, which in turn 
displays the specified image for generation of the image 
file as shown in a display example of the image 
information output unit 20 of FIG. 2 in accordance with 
this drive signal. 

[0121] In the display example of FIG. 2, a dialogue 

display of an image viewer 22a for displaying the image G 
(image of the tricolor flag is shown as an example in FIG. 
2) , a display of a cursor K, a display of a color 
designated by the cursor K to be registered in order to 
enable a color measurement by the colorimeter 25, and a 
dialogue display of a registration palette 22b for 
displaying the registered color in palette format are 
made on a display surface of the display 22. These 
displays are described in detail later. 

[0122] A controller 203 is comprised of a CPU (central 

processing unit) and adapted to control the output of the 
image file to the display 22. The controller 203 is 
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provided, as function blocks for performing the image 
file output process, with a display image generator 203a, 
a cursor image generator 203b, a color measurement 
position calculator 203c, a measured color/registered 
color display image generator 203d, a color value data 
calculator 203e, an image data correcting device 203f and 
a color value data correcting device 203g. 

[0123] The display image generator 203a generates an 

image of the image viewer 22a to be displayed on the 
display 22. The image viewer 22a has an image display 
area AR5 and the image G of the received image file F is 
displayed in this display area AR5 as shown in FIG. 2. A 
display size of the image G in the display area AR5 can 
be set at a desired size. When the image G is displayed 
in an enlarged manner, part of the image G is displayed 
in the display area AR5, and the other part thereof which 
is not displayed can be scroll - displayed using an 
unillus trated scroll key. 

[0124] The display image generator 203a reads the 

image data of the image file F designated for the image 
output from the image data storage 201 in accordance with 
a specified image viewer display software, generates the 
image of the image viewer 22a and outputs its image 
information to the display signal generator 202. It 
should be noted that a command for designating the image 
file F for the image display is inputted by an operator 
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maneuvering the keyboard 23 or the mouse 24. 
[0125] The cursor image generator 203b generates an 

image of the cursor K displayed on the display 22 and 
also generates an image of the cursor K movably displayed 
on the display screen of the display 22 based on a 
movement information of the cursor K on the display 
screen inputted from the color measurement position 
calculator 203c. The information on the display image of 
the cursor K generated by the cursor image generator 203b 
is inputted to the display signal generator 202. 
[0126] The color measurement position calculator 203c 

calculates a display position or moving position of the 
cursor K on the display screen of the display 22 and the 
color measurement position ( xy data) of the registered 
color designated by the cursor K from a plurality of 
registered colors displayed in a display area AR8 of the 
registration palette 22b to be color-adjusted. The color 
measurement position calculator 203c calculates the 
movement information of the cursor K on the display 
screen of the display 22 based on an operated direction 
and an operated amount inputted from the mouse 24, and 
outputs a calculation result to the cursor image 
generator 203b. 

[0127] Since the position data and the color value 

data are stored in pairs in the image file F as shown in 
FIG. 1, the color measurement position calculator 203c 
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calculates the position data corresponding to the color 
value data of the designated registered color as a data 
of the color measurement position. This calculation 
result is inputted to the display image generator 203a 
and used to display the color measurement position. In 
other words, in accordance with the data of the color 
measurement position inputted from the color measurement 
position calculator 203c, an image for blinkingly 
displaying the image data of this position is generated. 
For example, if a blue registered color Q is designated 
in the example of FIG. 2, point P in the blue area of the 
tricolor flag image G displayed on the image viewer 22a 
is blinkingly displayed. 

[0128] In this way, a person (hereinafter, image 

outputting person) who outputs the image of the image 
file F can know at which position of the image G the 
color measurement was conducted for the registered color 
or confirm the color of the image at this position by 
color adjustment. 

[0129] Since the position data and the color value 

data correspond in this embodiment, one point in the 
tricolor flag image is blinked. However, in the case 
that the area data including the same color as the one at 
the color measurement position corresponds to the color 
value data as shown in FIG. 5, the entire blue area of 
the tricolor flag image G or its area frame may be 
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blinkingly displayed. Further, in the case that the area 
is designated, the entire area or its area frame may be 
blinkingly displayed. Further, if the position in the 
image G designated by the cursor K is located in an area 
registered in advance, the corresponding registered color 
of the registration palette 22b may be blinkingly 
displayed . 

[0130] The measured color /regis tered color display 

image generator 203d generates an image of the 
registration palette 22b to be displayed on the display 
22. The registration palette 22b is provided in the 
middle with a display area AR7 for displaying a color to 
be measured in a specified size (size measurable by a 
colorimeter) as shown in FIG. 2, and is also provided 
with a display area AR6 above the display area AR7 for 
numerically displaying the color value data (X,Y,Z) of 
the display color and a display area AR8 below the 
display area AR7 for displaying the registered color in 
palette format, the display areas AR6 , AR8 being located 
above and below the display area AR7, respectively. 
Although ten colors can be displayed in palette format in 
FIG. 2, the number of the colors is not limited thereto. 
The number of the registered colors may be restricted 
according to the size of the display area AR8, and all 
the registered colors may be simultaneously displayed in 
palette format in the display area AR8 . Alternatively, 
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part of the registered colors may be scroll -displayed in 
the display area AR8 without restricting the number of 
the registered colors. 

[0131] The measured color /regis tered color display 

image generator 203d generates the image of the 
registration palette 22b based on the image data (image 
data for displaying the registered colors for color 
adjustment) inputted from the color value data calculator 
203e and correction values of the image data (RGB data) 
of the registered colors inputted from the image data 
correcting device 203f in accordance with the specified 
registration palette display software, and outputs this 
image information to the display signal generator 202. 
[0132] Based on the image data of the image viewer 22a # 

the registration palette 22b and the cursor K which are 
inputted from the display image generator 203a # the 
cursor image generator 203b and the measured 
color /registered color display image generator 203d, the 
display signal generator 202 generates drive signals used 
to cause these images to be displayed on the display 22, 
and outputs to the generated drive signals to the display 
22 . 

[0133] The color value data calculator 203e calculates 

color value data (X c , Y c . Z c ) of a registered color C 
based on a designation information of this registered 
color C inputted from the color measurement position 
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calculator 203c. The color value data calculator 203e 
reads the color value data (X c , Y c . Zc) of the designated 
registered color from the image data storage 20 1 and 
outputs it to the measured color /regis tered color display 
image generator 203d. The color value data calculator 
203e outputs the color value data (X c , Y c , Z c ) to the 
image data correcting device 203f. 

[0134] The image data correcting device 203f measures 

the registered color displayed in the registration 
palette 22b by means of the colorimeter 25, and 
calculates a corrected image data (R c '. Gc ' , B c ' ) of the 
registered color whose color value data substantially 
coincides with the color value data of a registered color 
to which the color measurement values are attached by, 
for example, the Newt on - Raphs on method using the color 
measurement values (color value data) and the color value 
data of the registered color attached to the image file F. 
[0135] The image data ( R c ' , G c ' , B c ' ) after correction 

is outputted to the measured color/registered color 
display image generator 203d, whereby the color of the 
image data ( R c ' . G c ', B c ' ) after correction is displayed 
in the display area AR7 of the registration palette 22b. 
The image data correcting device 203f judges color 
coincidence again by the aforementioned method for the 
color of the image data (R c ', G c ' , B c ' ) after correction. 
[0136] Thereafter, the image data correcting device 
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203f causes the color of the image data ( R c ' , G c ' , B c ') 
after correction to be displayed in the display area AR7 
of the registration palette 22b while correcting the 
image data (R c , G c , B c ) , causes the colorimeter 25 to 
measure the displayed color, completes the correction of 
the image data (R c , G c , B c ) when the measurement value 
substantially coincides with the color value intended by 
the image creator, and stores the corrected image data 
(R c '. G c ', B c ') at that time in the image data storage 201 
in correspondence with the color value data (X c , Y c , Z c ). 
[0137] In order to make a quick judgment on color 

coincidence, the image data correcting device 203f stores 
the color value data (X c ', Y c ' , Z c ') in the image data 
storage 201 in correspondence with the image data (R c ', 
G c ', B c ') to be displayed every time the color C 

displayed in the registration palette 22b is measured by 
the colorimeter 25 to obtain the color value data (X c ', 
Y c , Z c ' ) • 

[0138] This data forms a look-up table (LUT) 

representing a relationship between the image data (R c ', 
G c ', B c ') to be displayed on the display 22 and the color 
value data (X c ', Y c ' , Z c ') of the displayed color. This 
LUT is used to look up whether a color value data (X c ", 
Y c " , Z c ") substantially coinciding with the color value 
data (X c , Y c , Z c ) attached to the image data (R c , G c , B c ) 
already exists before the color value data (X c , Y c , Z c ) 
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and the color value data (X c ', Y c ' , Z c ') obtained by the 
color measurement are compared during color adjustment. 
If the color value data (X c " , Y c " , Z c ") substantially 
coinciding with the color value data (X c , Y c , Z c ) already 
exists in the LUT , color measurement by the colorimeter 
25 becomes unnecessary by using the image data (R c ", G c " f 
B c ") corresponding to this color value data (X c ", Y c " . Z c ") 
as a correction value of the image data (R, G, B), 
thereby speeding up the color adjustment. 

[0139] In the case that an output medium information 

data of the display 12 is attached to the image file F, 
the color value data correcting device 203g converts the 
image data (R c , G c , B c ) of the registered color C for 
which color adjustment was designated into the image data 
(R c r . G c ' , B c ') used to approximately display the 
registered color C in the display area AR7 of the display 
22 using the attached output medium information data and 
an output medium information data of the display 22. 
[0140] A communication controller 204 controls a 

communication with the image information generating unit 
10. The communication controller 204 receives the image 
file F by communicating with the image information 
generating unit 10 connected via the cable 30. The 
received image file F is stored in the image data storage 
201 . 

[0141] Next, an image output operation of the image 
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information output unit 20 is described. FIG. 17 is a 
flowchart showing a display variation correcting 
procedure of the display 22 , and FIG. 18 is a flowchart 
showing a specific operation procedure of a subroutine 
"Image Reproduction" . 

[0142] When an instruction is given to display an 

image G A included in an image file F A stored in the image 
data storage 201 by operating the keyboard 23 or the 
mouse 24, the subroutine "Image Reproduction" is executed 
in accordance with the flowchart shown in FIG. 18 (Step 
#21) . 

[0143] First, the image G A is displayed in the display 

area AR5 of the image viewer 22a based on the image data 
( r a g G A , B A ) (Step #41), and the registered colors are 
displayed in the display area AR8 of the registration 
palette 22b (Step #43). If the output medium information 
data is attached to the image file F A , the image data (R A , 
G A , B A ) in the image file F A may be converted into the 
image data ( R A ' , G A ' , B A ' ) to be displayed in approximate 
colors on the display 22 using this output medium 
information data and the output medium information data 
of the display 22 (already possessed or calculated by 
measurement) before the image is displayed in Step #41. 
[0144] Subsequently, the color measurement position is 

emphasizingly displayed in the image G A displayed in the 
image viewer 22b if the registered color C is designated 
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by means of the cursor K (Step #45). If the registered 
color C to be color-adjusted is designated by means of 
the cursor K (YES in Step #47), it is displayed in the 
display area AR 7 of the registration palette 22b (Step 
#49) and measured by the colorimeter 25 (Step #51). If 
the designated registered color C is looked up in the LUT 
stored in the image data storage 201 before color 
measurement is conducted in Step #51 and a data 
corresponding to the color value data (X c , Y c , Z c ) of the 
registered color C already exists, the image data (R c ", 
G c ", B c ") corresponding to the color value data ( X c , Y c , 
Z c ) is picked up from the LUT as a corrected image data 
without the color measurement and the color adjustment by 
the Newton-Raphson method to be described later, and this 
subroutine proceeds to Step #65. 

[0145] It is then discriminated whether a chromaticity 

data (or color temperature) of white point among the 
output medium information data of the display 12 attached 
to the image file F A is identical to a chromaticity data 
(or color temperature) of white point of the display 22 
(Step #53). If these chromaticity data of the displays 
12 and 22 are not identical (NO in Step #53), the 
observation conditions of the displays 22 and 12 are made 
identical by adjusting the chromaticity data (or color 
temperature) of the display 22 to that of the display 12 
(Step #55). On the other hand, if these chromaticity 
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data (or color temperature ) of the displays 12 and 22 are 
identical (YES in Step #53), this subroutine proceeds to 
Step #57 without changing the chromaticity data of the 
display 22. 

[0146] Here, instead of adjusting the observation 

condition by changing the chromaticity data (or color 
temperature) of white point in Step #55 , the color value 
data (X c , Y c , Z c ) may be converted into such a color value 
data (X c ', Y c ', Z c ') of the display 22 which should look 
to be the same as the color value data (X c , Y c , Z c ) of the 
display 12 under the observation condition of the display 
22 . 

[0147] Color adjustment is conducted by the 

aforementioned Newton-Raphf son method in Steps #57 to #63. 
Specifically, the image data (R c , G c , B c ) or (R c '. G c ' , 
B c ') is corrected based on the color value data (X c , Y c , 
Z c ) or (X c ', Y c ' , Z c ') and a color value data (X c0 * Yco , 
Z co ) obtained by color measurement (Step #57), and the 
displayed color of the registration palette 22b is 
changed based on the image data (R c ". G c ", B c ") after 
correction (Step #59). This displayed color is measured 
again by the colorimeter 25 (Step #61), and a color value 
data (X C i, Yci, Z C i) obtained by this color measurement and 
the color value data (X c , Y c , Z c ) or (X c ', Y c ' , Z c ' ) are 
compared (Step #63). 

[0148] If the color value data (X C i, Y C i , Z C i) does not 
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substantially coincide with the color value data (X c , Y c , 
Z c ) or (X c ', Y c ', Zc') (NO in Step #63), this subroutine 
returns to Step #57 and the operations in Steps #53 to 
#63 are repeated until these color value data 
substantially coincide with each other. If the color 
value data (X C i, Y C i, Zci) substantially coincides with the 
color value data (X c , Y c , Zc) or (X c ', Y c ' . Z c ') (YES in 
Step #63), the correction of the image data (R c , G c , B c ) 
or (R c '. G c ', B c ') is completed and the colors displayed 
in the registration palette 22b and the colors of the 
image G A displayed on the image viewer 22a for which 
color adjustment was applied are changed to the displayed 
color represented by this image data (image data after 
completion of the correction) (Steps #65, #67). Further, 
the image data (R c . G c , B c ) of the image file F A is 
corrected into the image data (R c ". G c ". B c " ) after 
correction (Step #69). Subsequently, the image data (R c ", 
G c " / B c w ) after correction is stored in the image data 
storage 201 in correspondence with the color value data 
(X c , Y c , Z c ) (Step #71). This processing corresponds to 
the aforementioned LUT generation processing. 
[0149] It is then discriminated whether there is any 

other registered color for which color adjustment should 
be conducted (Step #73). If the registered color is 
selected (YES in Step #73), this subroutine returns to 
Step #45 and the same color adjustment as above is 
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conducted for the selected registered color (Steps #45 to 
71). If no other registered color is selected (NO in 
Step #73), the subroutine "Color Reproduction" is 
completed to proceed to Step #23 of the routine "Display 
Variation Correction" . 

[0150] In Step #23, it is discriminated whether a 

check request signal requesting a check of an output 
variation of the display 22 has been generated. If no 
check request signal has been generated (NO in Step #23), 
this routine proceeds to Step #29. If the check request 
signal has been generated (YES in Step #23), a test color 
displayed in the registration palette 22b of the display 
22 is measured by the colorimeter 25 to check an output 
variation (Step #25) and it is discriminated whether the 
output characteristic of the display 22 has been changed 
(Step #27). It should be noted that the check request 
signal is generated at predetermined intervals. 
[0151] If the output characteristic of the display 22 

has been changed (YES in Step #27), this routine returns 
to Step #21 to conduct the color adjustment again. 
Unless the output characteristic of the display 22 has 
been changed (NO in Step #27), this routine proceeds to 
Step #29. In the case that the color adjustment is 
conducted again, it may be successively conducted by 
automatically selecting and designating the registered 
colors already selected in the aforementioned subroutine 



58 



"Image Reproduction" at once. 

[0152] It is discriminated whether any registered 

color is designated in Step #29. If the registered color 
is designated (YES in Step #29), the position of the 
designated color or area in the image G A displayed in the 
image viewer 22a is emphas i z ingly displayed (Step #31). 
If no registered color is designated (NO in Step #29), 
this routine proceeds to Step #33 without performing an 
operation in Step #31. 

[0153] In Step #33, it is discriminated whether an end 

of the display of the image file has been instructed. 
This routine returns to Step #23 if the end has not been 
instructed (NO in Step #33) while completing the display 
processing if the end has been instructed (YES in Step 
#33) . 

[0154] As described above, in the image information 

output unit 20 of this embodiment, when the image file F A 
transmitted from the image information generating unit 10 
is to be reproduced on the display 22, the specified 
registered color of the image G A displayed on the display 
22 is measured by means of the colorimeter 25 and the 
color value obtained by this measurement and that of this 
registered color attached to the image data are compared 
and the image data of the image G A is automatically 
adjusted so that the two color values substantially 
coincide. Thus, a recipient of the image file F A can 
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directly confirm the color substantially identical to the 
one intended by the image creator who generated the image 
file P A . 

[0155] Although the Newt on -Raphson method is used as a 
color -matching technique in the foregoing embodiment, 
other techniques used in computer color-matching such as 
regula falsi may be used. 

[0156] Although the registered colors desired to be 

color-adjusted are successively selected by the operator 
by means of the cursor K in the foregoing embodiment, it 
may be made possible to select and designate a desired 
number of registered colors desired to be color-adjusted 
at once beforehand and color adjustment may be 
automatically successively applied to the respective 
registered colors after selection. Alternatively, color 
adjustment may be automatically successively applied to 
all the registered colors. 

[0157] Since the image file F A generated using the 

image of the light source color displayed on the display 
12 is reproduced on the display 22 in the foregoing 
embodiment, a function of adjusting the color appearance 
is not provided in the block construction diagram shown 
in FIG. 16. However, a color adaptation calculator 203h 
may be provided between the image data correcting device 
203f and the image data storage 201 as shown in FIG. 19 
in order to deal with reproduction of an image file 
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generated using an image of an object color, which 
enables such a data conversion that the image data 
generated using the image of the object color can be 
reproduced in suitable colors on the display 22. 
[0158] Further, although the transmission of the image 

file F containing a still image is described in the 
foregoing embodiment, the present invention is not 
limited thereto. The present invention is also 

applicable to the transmission of an image group 
comprised of a plurality of still images largely related 
to each other or the transmission of animated images. In 
such cases, a color value data and a position data are 
attached to an image data for each image or an image of 
each frame. 

[0159] For example, if the animated images are 

animation pictures, the color value data and the position 
data can be attached to an image data for each frame by 
using a software applied to an animation creating system 
by computer. Specifically, in the animation creating 
system, after drawings consisting of outlines or 
characteristic lines are created, they are colored. If 
the drawings are created, for example, on a tablet by 
using pens, they are then converted into electronic data 
using a specified drawing software. Coloring is 

performed using a specified painting software with which, 
upon designating a closed area of a figure in the drawing 



61 



and a color desired to paint this closed area, a paint 
area in the drawing is automatically detected and the 
designated color is painted in the detected area. 
[0160] In the animation production, images are 

produced while being separated into background images and 
character images. Since the same still image is used as 
the background image of the respective frames, if the 
respective closed areas are painted for the first drawing, 
color value data and data (position data) on the areas of 
the drawing corresponding to the color value data can be 
obtained for that background image. Thus, these color 
value data and position data can be attached to the image 
data of each frame. On the other hand, although the 
drawn character images in each frame are not same, they 
are similar in adjacent frames. Thus, if painting is 
performed for the first drawing, the color value data and 
the position data on the characters in the respective 
frames can be attached by using a painting software for 
automatically judging the closed areas assumed to the 
same closed areas in the adjacent frames and painting 
them in corresponding colors. 

[0161] Accordingly, by generating the image file 

having a data construction comprised of the image data, 
the color value data and the position data for each image 
or for an image of each frame fox the image group or 
animated images and transmitting such an image file, the 
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recipient of the image file can reproduce the colors 
intended by the image creator. In other words, by 
picking up a correction image data from a LUT generated 
by performing color adjustment to the registered colors 
once and stored in the image data storage, the recipient 
can reproduce the image group or animated images in 
colors intended by the image creator without performing 
the color measurement or color adjustment for each image 
or for each frame image. 

[0162] In the foregoing embodiment is described the 

image information transmitting method which enables the 
image generated in the image information generating unit 
10 to be reproduced in colors intended by the image 
creator in the image information output unit 20. Next, a 
case in which this image information transmitting method 
is applied to an image information delivery service is 
described . 

[0163] As mentioned above, it has become general in 

recent years to convert images into an electronic data 
and transmit then via communication, and it is essential 
that images having substantially the same color values 
can be confirmed at a transmitting side and at a 
receiving side. Cases of delivering an image information 
include cases of delivering the image information to 
specified people having a contract with a deliverer of 
the image information and cases of delivering the image 
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information to unspecified people. 

[0164] One example of the former cases may be such 

that created design images are transmitted between a 
designer and a company having a contract with him, and 
these two parties examine and evaluate the designed 
images . 

[0165] Examples of the latter cases may be such that 

an image of a product is transmitted to a client having 
accessed to this product in a mail-order business using 
the internet and that an image information is transmitted 
in an image archive business. 

[0166] In any of these cases, colors are an essential 

factor in evaluating designs and products. Thus, it is 
quite meaningful that the substantially same color values 
can be confirmed at the transmitting side and at the 
receiving side in the image information transmission. 
However, it is not preferable that the image information 
is distributed to unspecified people by recipients 
against an image information sender's will after being 
transmitted . 

[0167] Accordingly, in the case that the image 

information transmitting method is applied to an image 
information delivery service, it is desirable to restrict 
a profit enjoyed by a recipient of an image file to such 
a range that the image file can be reproduced 
substantially in the same colors as those intended by an 
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image file creator and to mandate procurement of a 
permission of an image file sender for secondary 
utilization such as storage of the image file in a 
storage medium other than the recipient's receiving unit 
(image information output unit), output by means of, e.g., 
a printer, forwarding to a third person, and image 
processing, thereby preventing added values in an image 
providing service from being reduced, 

[0168] FIG. 20 is a diagram showing a construction 

example of an image information transmission system for 
transmitting an image information between an image 
information sender and a specified image information 
recipient, to which system the image information 
transmitting method is applied. 

[0169] In FIG. 20, a computer A is a transmitting 

terminal for transmitting an image information and a 
computer B is a receiving terminal for receiving the 
image information . 

[0170] The image information sender borrows or 

purchases a storage medium 18 storing a processing 
program for fulfilling the aforementioned image file 
generating function and a colorimeter 15 upon making a 
license contract with a service provider adopting the 
inventive image information transmitting method, installs 
the image file generation program stored in the storage 
medium 18 in the computer A, and mounts the colorimeter 
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15 at a specified position of a display of the computer A. 
As a result, the computer A can operate as the 
aforementioned image information generating unit 10, 
[0171] On the other hand, the image information 

recipient borrows or purchases a storage medium 19 
storing a processing program for fulfilling the 
aforementioned image file displaying function and a 
colorimeter 25 upon making a license contract with the 
service provider adopting the inventive image information 

U 

p transmitting method, installs the image file display 
if! program stored in the storage medium 19 in the computer B, 
I'U and mounts the colorimeter 25 at a display position of a 

m 

i«d registration palette 22b of a display of the computer B. 

us 

: :a * As a result, the computer B can operate as the 

m 

\ t ~\ aforementioned image information output unit 20. 

i U 

jijTj [0172] In this image information transmission system, 

the image information sender administers confirmation of 
reproduction of an image file by the image information 
recipient and permission of secondary utilization by him. 
Specifically, the image information sender receives an 
end report from the image information recipient in the 
case that the image information recipient could reproduce 
the image file in colors intended by the image creator, 
thereby being enabled to confirm that the image 
information recipient could properly receive the service. 
Further, the image information sender transmits the image 
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data to the image information recipient while prohibiting 
the secondary utilization thereof in order to restrict 
the secondary utilization by the image information 
recipient and, upon receiving a request of a secondary 
utilization key from the image information recipient, 
transmits the secondary utilization key to permit the 
secondary utilization of the image information by the 
image information recipient, 

[0173] Thus, in this image information transmission 

system, these administering functions are provided in 
either the computer A or the computer B. In FIG. 20, 
"Access Information Administration", "Color adjustment 
Conf irmat ion/ Secondary Utilization Permission Key 
Issuance Check" correspond to the aforementioned contents 
of administration, and dotted line 31 indicates a case 
where the administering functions are provided in the 
computer A while dotted line 32 indicates a case where 
the administering functions are provided in the computer 
B . 

[0174] A server C may be provided between the computer 

A and the computer B, so that the transmission of the 
image information between the computers A and B can be 
controlled by the server C. In such a case, the server C 
administers the "Access Information" and the "Color 
adjustment Conf irmat ion/ Secondary Utilization Perm is sion 
Key Issuance Check" as indicated by dotted line 33. 
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[0175] The "Access Information" includes an information 
on the number of times the image file recipient confirmed 
that the image of the image file could be displayed in 
colors as intended by the image creator and an 
information on the number of issuance of the secondary 
utilization permission key. Further, the ''Color 

adjustment C on f irmat ion / Secondary Utilization Permission 
Key Issuance Check'' includes confirmation of the image 
file recipient that the image of the image file could be 
displayed in colors as intended by the image creator, 
confirmation of issuance request of the secondary 
utilization permission key from the image file recipient, 
and confirmation of issuance of the permission key in 
response to the issuance request of the secondary 
utilization permission key. 

[0176] FIG. 21 is a diagram showing a construction 

example of the image information transmission system to 
which the image information transmitting method according 
to the present invention is applied and in which an image 
information is transmitted between an image information 
sender and unspecified image information recipients. 
[0177] In FIG. 21, an image sender A ' is a computer 

for transmitting an image information and corresponds to 
an image deliverer in the system for supplying a client 
(unspecified person) with the image information in 
response to a request. In this embodiment, the image 
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sender A ' does not possess a function of creating an 
image file and provides only a service of delivering the 
image file instead of an image creator. A specific 
example of the system of FIG. 21 may be an agent 
executing a mail-order business on the Internet, wherein 
a web site of the mail-order business corresponds to the 
image sender A', and personal computers connected with 
the Internet correspond to computers Bl, B2 , B3, B4 . 
Although the number of clients is "4" in this example, it 
is not limited thereto. 

[0178] The image sender A ' receives the image file to 

be delivered from an image file creator having a contract 
and stores it in a storage medium such as a hard disk 
device. The image sender A ' also administers a delivery 
service of image files to the clients (administers 
"Access Information" and "Color adjustment 

Confirmation/ Secondary Utilization Permission Key 
Issuance Check") . 

[0179J The computers Bl , B2 , B3 , B4 are computers for 

receiving the image information and correspond in the 
system to the clients (unspecified people) requesting the 
image information. Users of the computers Bl, B2, B3, B4 
borrow or purchase the storage medium 19 storing a 
processing program for fulfilling the aforementioned 
image file displaying function and the colorimeter 25 
upon making a license contract with the service provider 
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(image sender A') adopting the image information 
transmitting method, installs the image file display 
program stored in the storage medium 19, and mounts the 
colorimeter 25 at a display position of a display- As a 
result, the computers Bl, B2, B3, B4 can operate as the 
aforementioned image information output units 20. 
[0180] Next, a procedure of transmitting the image 

information in the image information transmission system 
shown in FIG. 20 or 21 is described. In the image 
information transmission system shown in FIG. 20 or 21, 
the computer A or the image sender A' is an unit for 
fulfilling substantially the same function as the image 
file transmitting function of the image information 
generating unit 10 and transmitting the image information, 
whereas the computer B or the computers Bl, B2, B3, B4 
are units for fulfilling substantially the same function 
as the image displaying function of the image information 
output unit 20 and receiving the image information. 
Accordingly, in the following description, the former is 
referred to as an "image information transmitter" while 
the latter is referred to as an "image information 
receiver" for the sake of convenience. 

[0181] FIGS. 22A and 22B combinedly show a first 

procedure of transmitting the image information in the 
image information transmission system shown in FIG. 20 or 
21 . 
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[0182] The transmission procedure shown in FIGS. 22A 

and 22B is such that the image file including the image 
data, color value data and position data is transmitted 
to the image information receiver while prohibiting a 
secondary utilization, and the secondary utilization is 
enabled by obtaining a secondary utilization permission 
key from the image information transmitter if the 
secondary utilization of the image file is desired in the 
image information receiver. Thus, the received image 
file can be reproduced on the display in colors intended 
by the image creator in the image information receiver, 
but the secondary utilization such as storage of the 
image file and transfer thereof to an other image 
information receiver cannot be made unless the secondary 
utilization permission key is obtained. 

[0183] First, upon a request of an image information 

from the image information receiver to the image 
information transmitter, an image file including an image 
data (RGB data), a color value data (XZY data) and a 
position data ( xy data) is transmitted from the image 
information transmitter to the image information receiver 
(Step #81 ) . 

[0184] Upon receiving the image file (Step #83), the 

image information receiver displays an image in the 
display area AR5 of the image viewer 22a on the display 
22 using the image data (R, G, B) (Step #85). When a 
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color desired to be reproduced in the image information 
receiver is designated by means of the cursor K (Step 
#87), it is discriminated whether the designated color is 
a registered color having a color value data using the 
position data of the registered colors transmitted from 
the image information transmitter (Step #89), If the 
designated color is a registered color (YES in Step #89), 
the designated position or the registration area of the 
corresponding registered color is blinked or the area 
frame is accentuated so as to make it known that the 
designated color is a registered color (Step #91). 
Unless the designated color is a registered color (NO in 
Step #89), a change such as blinking display or 
accentuated display is not seen in the image in the image 
viewer 22a. Thus, a user of the image information 
receiver understands that the designated color is not a 
registered color and designates an other color desired to 
be reproduced (Step #87). 

[0185] In the case that one of a plurality of 

registered colors displayed in the display area AR8 of 
the registration palette 22b is designated by means of 
the cursor K, the discrimination result is always 
affirmative in Step #89 since the designated color is a 
registered color and Step #91 follows. 

[0186] If it is confirmed that the designated color is 
a registered color having a color value data in Step #91, 
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it is discriminated whether color adjustment is to be 
made for the designated color (Step #93). If color 
adjustment is to be made (YES in step #93), the color at 
the designated position is displayed in the display area 
AR7 of the registration palette 22b on the display 22 
(Step #95) and this displayed color is measured by the 
colorimeter 25 (Step #97). 

[0187] Then, a color value data (X 0 , Y 0 , Z 0 ) obtained 

by the colorimeter 25 and the color value data ( X c , Y c , 
Z c ) included in the image file are compared. Unless a 
color difference between the two data lies within a 
specified range (NO in Step #99), the image data (R, G, 
B) is corrected into a specified image data (R', G', B') 

(Step #101) and this routine returns to Step #95 to 
correct the image data so that the color value data 
actually measured by the Newton-Raphson method 
substantially coincides with the color value data (X c , Y c 

Z c ) transmitted from the image information transmitter 

(loop of Steps #95 to #101). 

[0188] When the correction of the image data (R, G, B) 

i.e., the color adjustment of the designated color is 
completed (YES in Step #99), a data (LUT data) 
representing a correspondence between the color value 
data (X c , Y c , Z c ) and the image data after correction (R", 
G n , B") is stored in the image data storage of the image 
information receiver (Step #103). 
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[0189] Subsequently, it is discriminated whether the 

end of the color adjustment has been instructed (Step 
#105). Unless such an instruction has been given (NO in 
Step #105), this routine returns to Step #87 and color 
adjustment for the color at an other position is made 
(loop of Steps #87 to #103). If the end of the color 
adjustment has been instructed (YES in Step #105), a 
color reproduction completion signal is send from the 
image information receiver to the image information 
transmitter (Steps #107, #111). This signal is sent to 
inform the image information transmitter that the 
reproduction of the image file has been completed in the 
image information receiver, so that the result of the 
color reproduction at the image information receiver can 
be grasped at the image information transmitter. 
[0190] Subsequently, when a signal requesting the 

issuance of the secondary utilization permission key is 
transmitted from the image information receiver to the 
image information transmitter if necessary (Steps #109, 
#113), the secondary utilization permission key is 
transmitted from the image information transmitter to the 
image information receiver (Steps #115, #117), thereby 
completing the transmission of the image information. 
[0191] FIGS. 23A and 23B combinedly show a second 

procedure of transmitting the image information in the 
image information transmission system shown in FIG. 20 or 
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21 . 

[0192] The transmission procedure shown in FIGS. 23A 

and 23B is such that only the image data (R, G, B) is 
first transmitted from the image information transmitter 
to the image information receiver, and the image 
information receiver requests the image information 
transmitter to transmit all color value data in the case 
that color adjustment is wished to be made. In other 
words, a service enabling color adjustment is provided in 
the case that color adjustment is needed at the image 
information receiver. 

[0193] Although the image data (R, G, B), the color 

value data (X, Y, Z) and the position data (x, y) are 
first transmitted in the transmission procedure of the 
image information shown in FIGS. 22A and 22B, the color 
value data and the position data are requested later at 
once in the transmission procedure of the image 
information shown in FIGS. 23A and 23B. 

[0194] In the flowchart shown in FIGS. 23A and 23B, 

Steps #81, #83 of the flowchart shown in FIGS. 22A and 
22B are replaced by Steps #84-1 to #84-8, and processings 
in these steps differ from the processing procedure of 
FIGS. 22A and 22B. Accordingly, only Steps #84-1 to #84- 
8 differing from the transmission procedure of the image 
information shown in FIGS. 22A and 22B are described 
below . 
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[0195] In the transmission procedure of the image 

information shown in FIGS, 23A and 23B, upon a request of 
the image information from the image information receiver 
to the image information transmitter, only the image data 
(RGB data) used to display the image on the display 22 is 
first transmitted from the image information transmitter 
to the image information receiver (Step #84-1). Upon 
receiving the image data (Step #84-2), the image 
information receiver displays the image in the image view 
22a on the display 22 using the received image data (Step 
#84-3) . 

[0196] It is then discriminated whether the color 

value data has been requested (i.e., whether color 
adjustment has been instructed) (Step #84-4), and the 
image file display processing is ended if there is no 
request for the color value data (NO in Step #84-4). 
[0197] On the other hand, if there is a request of the 
color value data (YES in Step #84-4), a color value data 
request signal is transmitted from the image information 
receiver to the image information transmitter (Steps #84- 
5, #84-6), and the color value data (X, Y, Z) and the 
position data (x, y) corresponding to the already 
transmitted image data are accordingly transmitted from 
the image information transmitter to the image 
information receiver (Steps #84-7, #84-8). When a color 
desired to be reproduced in the image information 
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receiver is designated by means of the cursor K (Step 
#87), it is discriminated whether the designated color is 
a registered color having a color value data using the 
position data of the registered colors transmitted from 
the image information transmitter (Step #89). Hereafter, 
operations after Step #89 described with reference to 
FIGS. 22A and 22B are performed. 

[0198] Since all the color value data and all the 

position data are requested at once in the second 
processing procedure of the image information, if the 
number of colors to adjusted for the received image are 
large, there is an advantage of more quickly performing 
the color adjustment as compared to a third procedure to 
be described later in which colors desired to be adjusted 
are requested one by one. 

[0199] FIGS. 24A and 24B are flowcharts combinedly 

showing a third procedure of transmitting the image 
information in the image information transmission system 
shown in FIG. 20 or 21. 

[0200] In the transmission procedure of the image 

information shown in FIGS. 24A and 24B, the image 
information transmitter transmits the color value data to 
the image information receiver when the color value data 
(X, Y, Z) of the color desired to be color - ad j us t ed is 
requested by the image information receiver without 
transmitting the color value data (X, Y, Z) at first. In 
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other words, a service enabling color adjustment only for 
the colors needed at the image information receiver is 
provided . 

[0201] There are two methods for realizing the above 

transmission. The first method is such that the image 
information transmitter transmits the palette information 
of the colors (registered colors) having the color value 
data to the image information receiver together with the 
image data and lets a desired color be selected from the 
registered colors at the image information receiver. The 
second method is such that the image information 
transmitter transmits the position information of the 
registered colors without transmitting the color value 
information, the image information receiver requests the 
color value information of the registered color desired 
to be color- ad justed after confirming whether or not 
there is any color desired to be color-adjusted, and the 
image information transmitter transmits the color value 
data of this registered color to the image information 
receiver. In the flowchart shown in FIGS. 24A and 24B, 
the latter method is adopted. 

[0202] Since a service charge can be collected every 

time color adjustment is made in the image information 
receiver according to the method for providing a service 
enabling color adjustment only for the color needed at 
the image information receiver, there is an advantage of 
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providing a wider range of selection at a service- 
receiving side. 

[0203] In the transmission procedure of the image 

information shown in FIGS. 24A and 24B, upon a request of 
the image information from the image information receiver 
to the image information transmitter, the image data (RGB 
data) used to display an image on the display 22 and the 
position data ( xy data) of the registered color are 
transmitted from the image information transmitter to the 
image information receiver (Step #121). The image data 
and the position data are transmitted in order to enable 
color adjustment only for the color desired at the image 
information receiver. 

[0204] Upon receiving the image data and the position 

data of the registered color (Step #123), the image is 
displayed in the image viewer 22a on the display 22 using 
the image data (Step #125). When the color desired to be 
reproduced in the image information receiver is 
designated by means of the cursor K (Step #127), it is 
discriminated whether the designated color is a 
registered color having a color value data using the 
position data of the registered colors transmitted from 
the image information transmitter (Step #129). If the 
designated color is a registered color (YES in Step #129), 
the designated position or the registration area of the 
corresponding registered color is blinked or the area 
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frame is accentuated so as to make it known that the 
designated color is a registered color (Step #131). 
Unless the designated color is a registered color (NO in 
Step #129), a change such as blinking display or 
accentuated display is not seen in the image in the image 
viewer 22a. Thus, a user of the image information 
receiver understands that the designated color is not a 
registered color and designates an other color desired to 
be reproduced (Step #127). 

[0205] If the designated color is confirmed to be a 

registered color having a color value data in Step #131, 
it is discriminated whether color adjustment is to be 
made for the designated color (Step #133). If color 
adjustment is to be made (YES in step #133), the image 
data (RGB data) used to display the designated color or 
the data (x, y) of the designated position is requested 
to the image information transmitter (Step #135). This 
position data or image data is transmitted in order to 
request the image information transmitter to transmit the 
color value data corresponding to these data. Unless 
color adjustment is to be made (NO in Step #133), an 
other color desired to be reproduced is designated (Step 
#127) . 

[0206] Upon receiving the position data or the image 

data (Step #137), the image information transmitter 
transmits the registered color value data (XYZ data) 
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corresponding to the received position data or image data 
to the image information receiver (Step #139). 
[0207 ] Upon receiving the color value data from the 

image information transmitter (Step #141), the image 
information receiver displays the color at the designated 
position in the display area AR7 of the registration 
palette 22b on the display 22 (Step #143) and this 
displayed color is measured by the colorimeter 25 (Step 
#145) . 

[0208] Then, a color value data (X 0 , Y 0 , Z 0 ) obtained 

by the colorimeter 25 and the color value data (X c , Y c , 
Z c ) transmitted from the image information transmitter 
are compared. Unless a color difference between the two 
data lies within a specified range (NO in Step #147), the 
image data (R, G, B) is corrected into a specified image 
data (R', G', B') (Step #149) and this routine returns to 
Step #143 to correct the image data so that the color 
value data actually measured by the Newt on -Raphson method 
substantially coincides with the color value data (X c , Y c 
Z c ) transmitted from the image information transmitter 
(loop of Steps #143 to #149). 

[0209] When the correction of the image data (R, G, B) 
i . e . , the color adjustment of the designated color is 
completed (YES in Step #147), a data (LUT data) 
representing a correspondence between the color value 
data (X c , Y c , Z c ) and the image data after correction (R w , 
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G" , B w ) is stored in the image data storage of the image 
information receiver (Step #151). 

[0210] Subsequently, it is discriminated whether the 

end of the color adjustment has been instructed (Step 
#153). Unless such an instruction has been given (NO in 
Step #153), this routine returns to Step #127 and color 
adjustment for the color at an other position is made 
(loop of Steps #127 to #151). If the end of the color 
adjustment has been instructed (YES in Step #153), the 
color reproduction completion signal is send from the 
image information receiver to the image information 
transmitter (Steps #155, #159). 

[0211] Subsequently, when the signal requesting the 

issuance of the secondary utilization permission key is 
transmitted from the image information receiver to the 
image information transmitter if necessary (Steps #157, 
#161), the secondary utilization permission key is 
transmitted from the image information transmitter to the 
image information receiver (Steps #163, #165), thereby 
completing the transmission of the image information. 
[0212] FIGS. 25A and 25B are flowcharts combinedly 

showing a fourth procedure of transmitting the image 
information in the image information transmission system 
shown in FIG. 20 or 21. This procedure corresponds to 
the former of the aforementioned two methods for 
providing the service enabling color adjustment only for 
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the color needed at the image information receiver. 
[0213] In the flowchart shown in FIGS* 25A and 25B, 

contents of processing in Steps #187 to #213 are the same 
as those in Steps 139 to #165 of the transmission 
procedure of the image information shown in FIGS. 24A and 
24B. Accordingly, only Steps #171 to #185 differing from 
the transmission procedure of the image information shown 
in FIGS. 24A and 24B and relating Steps #187 to #199 are 
described below. 

[0214] In the transmission procedure of the image 

information shown in FIGS. 25A and 25B, upon a request of 
the image information from the image information receiver 
to the image information transmitter, the image data (RGB 
data) used to display the image on the display 22, the 
color palette data (RGB data used to display the 
registered colors in palette format in the display area 
AR8 of the registration palette 22) having the color 
value data and the position data (x, y) of the colors 
having the color value data are transmitted from the 
image information transmitter to the image information 
receiver (Step #171). The image data is transmitted with 
the palette data attached thereto in order to enable a 
quick color adjustment at the image information receiver 
by informing the image information receiver of the colors 
having the color value data which colors can be color- 
adjusted . 
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[0215] Upon receiving the image data, the palette data 

and the position data (Step #173), the image information 
receiver displays the image in the image viewer 22a on 
the display 22 using the image data and displays the 
registered colors in palette format in the display area 
AR8 of the registration palette 22b using the palette 
data ( Step #175 ) . 

[0216] When one of a plurality of registered colors 

displayed in palette format is designated in the image 
information receiver (Step #177), the designated position 
or the registration area in the image viewer 22b is 
blinked or the registration area is accentuated based on 
the position data corresponding to the designated 
registered color (Step #179). It is then discriminated 
whether the designated color has been selected as a color 
to be color-adjusted (Step #181). Unless this designated 
color has been selected (NO in Step #181), this routine 
returns to Step #177 to designate an other color desired 
to be reproduced. 

[0217] On the other hand, if the designated color has 

been selected as a color to be co lor - ad j us t ed (YES in 
Step #181), the palette data (R, G, B) or the position 
data (x, y) of the selected registered color is 
transmitted to the image information transmitter (Step 
#183). The palette data or the position data is 

transmitted in order to request the image information 
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transmitter to transmit the color value data 
corresponding to the palette data or the position data. 
[0218] Upon receiving the palette data or the position 
data, the image information transmitter transmits the 
color value data ( X c , Y c , Z c ) in the image file 
corresponding to the palette data or the position to the 
image information receiver (Step #187). 

[0219] Upon receiving the color value data (X c , Y c , Z c ) 

from the image information transmitter (Step #189), the 
image information receiver displays the selected 
registered color in the display area AR7 of the 
registration palette 22b on the display 22 (Step #191), 
and corrects the image data so that the color value data 
obtained by actually measuring this displayed color by 
means of the colorimeter 25 according to the Newton- 
Raphson method substantially coincides with the color 
value data ( X c , Y c , Zc) transmitted from the image 
information transmitter (loop of Steps #191 to #197). 
[0220] When the correction of the image data (R, G, B) 

is completed (YES in Step #195), a data (LUT data) 
representing a correspondence between the color value 
data (Xc, Y c , Z c ) and the image data after correction ( R " , 
B") is stored in the image data storage of the image 
information receiver (Step #199), thereby completing the 
color adjustment for the selected color. 

[0221] As described above, an inventive image 
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information transmitting method for transmitting an 
information on an image, comprising the steps of 
preparing an information on an image, the information 
including a first image data formed of color components 
used to output the image in an output medium, a second 
image data formed of color components of a color space 
enabling a measurement by means of a colorimeter for at 
least one color included in the image, and a data on a 
position or an area of the image where a color 
corresponding to the second image data is present. The 
image information is transmitted. 

[0222] In this image information transmitting method, 

the second image data may be preferably a data obtained 
by actually measuring the image outputted in the output 
medium such as an electronic display device or an image 
forming apparatus by means of the colorimeter, a 
numerical data of colors set beforehand as color samples 
or a data obtained by actually measuring a color chart or 
specified color samples such as colors of an object 
sample. In the case of actually measuring the output 
image by means of the colorimeter, an information on the 
output medium for outputting the image may be included in 
the information on the image. 

[0223] According to the above image information 

transmitting method, upon receipt of the information on 
the image via communication or an external storage medium, 
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the image is reproduced by being displayed on an 
electronic display device using the first image data or 
by being outputted on a recording sheet by an image 
forming apparatus such as a printer. The color at a 
specified position or area of the image displayed on the 
electronic display device or outputted on the recording 
sheet is measured by means of the colorimeter based on 
the data on the position or the area, and a color 
displacement between the color of the reproduced image 
and that of the image at the time of creation can be 
known by comparing this measurement value (color value 
data) and the second image data corresponding to the 
measured color. Thus, the image having substantially the 
same color value as the color of the image at the time of 
creation can be reproduced by correcting the first image 
data based on the color displacement . 

[0224] An inventive image information generating unit 

comprises an image display portion for displaying an 
image, an image data storage portion for storing a first 
image data used to display the image on the image display 
portion, a color designator for designating at least one 
color within the image displayed on the image display 
portion, a position calculator for calculating a position 
data representing a position or an area in the image 
where the color designated by the color designator is 
present, an image data input portion for inputting a 
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second image data formed of color components of a color 
space enabling a measurement by means of a colorimeter 
for the color designated by the color designator, and an 
image file generating portion for generating an image 
file by combining the first image data, the second image 
data and the position data. 

[0225] The above image information generating unit may 

be further provided with an image file storage portion 
for storing the image file generated by the image file 
generating portion and/or a transmitting portion for 
transmitting the image file to an external device. 
[02261 In the above image information generating unit, 

the image data input portion may preferably be provided 
with a color measurement portion for measuring color 
values of the image displayed on the image display 
portion, another color measurement portion for measuring 
color values of a color chart or specified color samples 
such as colors of an object sample, or a numerical data 
input portion for inputting a numerical data representing 
a color value of a specified color. 

[0227] In the case of measuring the color of the image 

displayed on the image display portion, the image 
information generating unit may be provided with a color 
display portion for displaying the designated color in a 
specified size in a specified area of a display screen of 
the image display portion. In the case of measuring the 
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color of the color sample, the image information 
generating unit may further comprise a data correcting 
portion for correcting the second image data measured by 
the color measurement portion so that the measurement 
specimen and the image displayed on the image display 
portion have a substantially equal degree of color 
adaptation (color appearance) which differs depending on 
observation conditions. 

[0228] In this image information generating unit, the 

image is displayed on the image display portion using the 
first image data; when an arbitrary color within the 
displayed image is designated, the position or the area 
in the image where the designated color is present is 
calculated; and the second image data (e.g., XZY data of 
an XYZ color space) formed of the color components of the 
color space measurable by the colorimeter is inputted for 
the designated color. The second image data may be 
inputted, for example, by actually measuring the image 
displayed on the image display portion or a color chart 
or colors of an object sample or by directly inputting a 
numerical data representing the color value of a 
specified color. The image file is generated by 

combining the first image data, the second image data and 
the position data, and is stored in the image file 
storage portion or transmitted to an external device. 
[0229] The above image information generating unit may 
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be further provided with a color measurement position 
display portion for displaying a color measurement 
position or a color measurement area in the image 
displayed on the image display portion when the image 
file is generated by the image file generating portion. 
With this construction, the position or area in the image 
where the second image data was obtained can be confirmed. 
Also, the above image information generating unit may be 
further provided with a palette display portion for 
displaying colors possessing the second image data in 
palette format on the image display portion when the 
image file is generated by the image file generating 
portion. With this construction, the colors for which 
the second image data are already obtained can be 
confirmed by the palette display. 

[0230] In the above image information generating unit, 

the information on the image may be further provided with 
an information on the image display portion. Further, 
the color designator may be constructed to enable 
designation of a plurality of colors at once. and the 
image information generating unit may comprise an image 
file generation control portion for successively 
generating image files for the respective designated 
colors by operating the position calculator, the image 
data input portion and the image file generating portion 
for each of the designated colors when the color 
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designator designates a plurality of colors at once. 
With this construction, when a plurality of colors within 
the image displayed on the image display portion are 
designated at once, the image files are automatically 
generated one after another by operating the position 
calculator, the image data input portion and the image 
file generating portion for each of the designated colors. 
C 0 2 3 1 ] An inventive program causes a computer to 

function as an image display portion for displaying an 
image, an image data storage portion for storing a first 
image data used to display the image on the image display 
portion, a color designator for designating at least one 
color within the image displayed on the image display 
portion, a position calculator for calculating a position 
data representing a position or an area in the image 
where the color designated by the color designator is 
present, an image data input portion for inputting a 
second image data formed of color components of a color 
space enabling a measurement by means of a colorimeter 
for the color designated by the color designator, and an 
image file generating portion for generating an image 
file by combining the first image data, the second image 
data and the position data, and also to a computer- 
readable storage medium storing such a program. 
[0232] An inventive image information output unit 

comprises an image information input portion for 
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inputting an information on an image including a first 
image data used to display the image on the image display 
portion, a second image data formed of color components 
of a color space enabling a measurement by means of a 
colorimeter for at least one color included in the image, 
and a data on a position or an area of the image where a 
color corresponding to the second image data is present, 
an image information storage portion for storing the 
information on the image inputted by the image 
information input portion, an image display portion for 
displaying the image using the first image data included 
in the information on the image, a color designator for 
designating a color possessing the second image data as a 
piece of the information on the image, a color 
measurement portion for measuring a color value of the 
color designated by the color designator which color is 
in the image displayed on the image display portion, and 
an image data correcting portion for comparing a color 
value data outputted from the color measurement portion 
and the second image data corresponding to the color 
value data and included in the information on the image 
and correcting the first image data included in the 
information on the image so that an error between the two 
data is equal to or smaller than a predetermined 
threshold value. 

102331 Tne image information output unit may be 



92 



further provided with a data changing portion for 
changing the first image data included in the information 
on the image stored in the image information storage 
portion to a first image data obtained after correction 
by the image data correcting portion. 

[0234] The image information output unit may be 

further provided with a palette display portion for 
displaying colors possessing the second image data in 
palette format on the image display portion based on the 
first image data included in the information on the image. 
Also, the image information output unit may be further 
provided with a color display portion for, when a color 
is designated by the color designator, displaying the 
designated color in a specified size in a specified area 
of a display screen of the image display portion for the 
color measurement of this color or a color measurement 
position display portion for displaying a position or an 
area where the designated color is present in the image 
displayed on the image display portion. 

[0235] in the image information output unit, the image 

information input portion may include a receiving portion 
for receiving the information on the image transmitted 
via data communication and/or an information reading 
portion for reading the information on the image from an 
external storage medium storing such an information. 
Further, the color designator may designate one color 
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from the colors displayed in palette format on the image 
display portion, 

[0236] With this construction, when the information on 

the image is inputted via communication or an external 
storage medium, this information is stored in the image 
information storage portion, the image is displayed on 
the image display portion using the first image data, and 
the colors possessing the second image data in the 
information on the image are displayed in palette format 
on the image display portion. 

[0237] When one color is designated from the colors 

displayed in palette format, the color value of this 
designated color displayed in the specified size (equal 
to or larger than a size measurable by the colorimeter) 
on the image display portion is measured by the color 
measurement portion. This color value data is compared 
with the second image data corresponding to the color 
value data and included in the information on the image, 
and the first image data included in the information on 
the image is corrected so that the error between the two 
data is equal to or smaller than the predetermined 
threshold value. 

[0238] In this way, the designated color in the image 

displayed on the image display portion is so adjusted as 
to be substantially identical to the color of the image 
at the time of creation. Further, the first image data 
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included in the information on the image stored in the 
image information storage portion is changed to the image 
data after correction, so that the colors possessing the 
second image data can be reproduced in the next image 
production while being adjusted to be substantially equal 
to those of the image at the time of creation. 
[0239] The information on the image may further 

include an information on a display characteristic of an 
image display device for displaying the image based on 
the first image data, which information is used to 
correct the second image data, and the image information 
output unit may further comprise a data correcting 
portion for correcting the second image data included in 
the information on the image based on the information on 
the display characteristic of the image display device 
used at the time of generating the information on the 
image and the display characteristic of the image display 
portion so that the color appearance of the measured 
color displayed on the image display portion and that of 
the measured color outputted on the image display device 
are substantially equal. 

[0240] The color designator may be constructed to 

enable designation of a plurality of colors at once, and 
the image information output unit may comprise an image 
data correction control portion for, when the information 
on the image inputted by the image information input 
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portion includes the second image data and the position 
data for a plurality of colors and the color designator 
designates a plurality of colors at once, successively 
changing the first image data for the respective 
designated colors by operating the color measurement 
portion, the image data correcting portion and the data 
changing portion for each of the designated color. With 
this construction, when a plurality of colors within the 
image displayed on the image display portion are 
designated at once, the reproduced colors are 
automatically adjusted one after another by operating the 
position calculator, the image data input portion and the 
image file generating portion for each of the designated 
colors . 

[0241] An inventive image information output unit 

comprises an image information input portion for 
inputting an information on an image including a first 
image data used to display the image on an image display 
portion, a second image data formed of color components 
of a color space enabling a measurement by means of a 
colorimeter for at least one color included in the image, 
and a data on a position or an area in the image where a 
color corresponding to the second image data is present, 
an image information storage portion for storing the 
information on the image inputted by the image 
information input portion, an image display portion for 
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displaying the image using the first image data included 
in the information on the image, a color measurement 
portion for measuring color values of the image displayed 
on the image display portion, an image data correcting 
portion for comparing a color value data outputted from 
the color measurement portion and the second image data 
corresponding to the color value data and included in the 
information on the image and correcting the first image 
data included in the information on the image so that an 
error between the two data is equal to or smaller than a 
predetermined threshold value, and an image data 
correction control portion for successively changing the 
first image data for each of all the colors possessing 
the second image data by operating the color measurement 
portion and the image data correcting portion. 
10242] With this construction, all the colors 

possessing the second image data and the position data in 
the information on the image inputted by the image 
information input portion are automatically adjusted one 
after another by operating the color measurement portion 
and the image data correcting portion for each of the 
colors . 

[0243] Another inventive program causes a computer 

function as an image information input portion for 
inputting an information on an image including a first 
image data used to display the image on the image display 

97 



portion, a second image data formed of color components 
of a color space enabling a measurement by means of a 
colorimeter for at least one color included in the image, 
and a data on a position or an area of the image where a 
color corresponding to the second image data is present, 
an image information storage portion for storing the 
information on the image inputted by the image 
information input portion, an image display portion for 
displaying the image using the first image data included 
in the information on the image, a color designator for 
designating a color possessing the second image data in 
the information on the image, a color measurement portion 
for measuring a color value of the color designated by 
the color designator which color is in the image 
displayed on the image display portion, and an image data 
correcting portion for comparing a color value data 
outputted from the color measurement portion and the 
second image data corresponding to the color value data 
and included in the information on the image and 
correcting the first image data included in the 
information on the image so that an error between the two 
data is equal to or smaller than a predetermined 
threshold value, and also to a comput er - readable storage 
medium storing such a program. 

[0244] An inventive image information transmission 

system comprises the above-mentioned inventive image 
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information generating unit provided with the 
transmitting portion for transmitting the image file to 
an external device, the above-mentioned inventive image 
information output unit provided with the receiving 
portion for receiving the information transmitted via 
data communication, and a connection portion for 
connecting the image information generating unit and the 
image information output unit in such a manner as to 
enable a communication therebetween. In this image 

information transmission system, the connection portion 
may be a communication network, 

[0245] With this construction, the image file 

including the first and second image data and the 
position data and generated by the image information 
generating unit is transmitted to the image information 
output unit. In the image information output unit, the 
image is displayed on the image display portion using the 
first image data, when a specified color possessing the 
second image data is designated, the color value of this 
designated color is measured by the color measurement 
portion, and the color value data and the second image 
data are compared and the first image data is corrected 
so that an error between the two data is equal to or 
smaller than a predetermined threshold value. In this 
way, the designated color of the image is so adjusted as 
to have substantially the same color value as the one 
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created by the image information generating unit. 
[0246] In the above image information transmission 

system, the image information generating unit may 
transmit an information representing that the color value 
created in the image information generating unit could be 
reproduced to the image information generating unit. 
With this construction, the image information generating 
unit can confirm that the image file was reproduced in 
colors as intended by an image creator. 

[0247] This application is based on patent application 
No. 2001-15046 filed in Japan, the contents of which are 
hereby incorporated by references. 

[0248] As this invention may be embodied in several 

forms without departing from the spirit of essential 
characteristics thereof, the present embodiment is 
therefore illustrative and not restrictive, since the 
scope of the invention is defined by the appended claims 
rather than by the description preceding them, and all 
changes that fall within metes and bounds of the claims, 
or equivalence of such metes and bounds are therefore 
intended to embraced by the claims. 
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